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TPy/lbl MOCKOBCKOro Hi ICTHTYTA HH^EHEPOB rEOflE3HH, 
ASPOOOTOCbEMKH M KAPTOrPAOHH 
BbinycK 25 19.57 r 


Kacfieapa (poTorpaMMeipnn 
flpocpeccop aoktop rexH. nayK <t>. B. JlpoSbiiuee 

O BBEAEHHH B 4>OTOTPAHC<I>OPMATOPAX AOriOJIHHTEJIbHblX 
JIEBEHTPAUHB HETATHBA 

0 6m He n oji 0 jk e h h sr . ripn TpaHC(f>opMHpoBaHHH aspoci-iHMKOB Ha 
$OTOTpaHcc|)opMaTopax codJiro^aiOT reoM eTpHueoKHe h oimmecKHe ycJioBHH. 
lax, Ha,npHMep, npH pa6oxe 11a 6o.nbmoM (JioTOTpaHctfiopMaTop'e, ixomhmo 
aae^eHHH xpaHOcfjopMauHOHiibix vxjiqb h co6jiroa.eHHH ycJioBHH conpH>KeHHfl. 
noxpe6yexcfl eme BRe/ierae aeueHtpannH neraxHBa hjih cMemeHHH ero baojil’ 



IVI3BHOH BepxHKajiM u xaKoe nojiojKeHHe, npH KoxopoM raaBHaH xoMKa Hera- 
uiBa (pnc. 1) pacnojio>KHTCfl ox tohkii wiaBHoft oriTHueoRoft och xia pac- 
CXOHHHH 


mo-. 


fk 


sin a 


/COS Vp \ 

( — cosa 0 ), 

\COSV p 


Koxopoe juia yBcvinneiiHsi npoeKiU.nn l x HMeeT bha 

fu 


mo-. 


sin a 


■ (1 — COS <* 0 )*. 


o 


( 1 ) 


B 3 xom cjiyuae iipn ruiooKoft MecxHocTH tohkh aapocHHMKOB h cooxBex- 
CTByiOlUHe HM TOHKH IUiaWIUeTKH ( BblKOXIHp OBKH C njiai-lIUeTa) COBnaAyT. 

CTaxbe paccMaxpHBaiOTCH AecbopMau,HH Huofipa/Kenna, Koxopbie npo- 
H3oiiAyr npH BB-e/teHHH rionepeuHbix h npoA<vihHHX AeueHxpamiH 3 a cue? 
HapymeiiHH cxporax ycjioBin'i TpaHccfiopMjipoBamm. 


* flaJiee cxht aeM naiKjioH raaBnofi Be-pnMcajHi paoHUM o>. 
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I 3tot Bonpoc c pa3JiHHHbix ToqeK 3peHHH paccMaTpHBajiCH aBTopa.wH: 

JIe6eAeBbiM, F. B. Pom3hobckhm (b >KypHajie «reoAe3HCT» em,e ao 1941 r.) — 

B OTHOUieHHH TpaiiajHjpMHpOBaHHH aspOCHHMKOB TOpHOH MeCTHOCTH, 

B. A. BopoAHHbiM (b c6opHHKe cTareii ryTK, Bbin. XXXI, 1950) — b otho- 
LUeHHH C03AaHHH KapTOrpatJlHBeCKHX npeeKUHH H IlipH<|)TOB. CjieAyeT 0TM6- 
THTb pa6oTy B. A. BopoAHHa b stayMHG-TCXHH'iecKOM OTHeTe IFHHHFAhK 
3a 1951 r. «CoBepmeHCTBOBaHne TexHOJiorHH cocTaBJieHHH h no;iroTOB«H | 

KapT K H 3 Aa«Hio» h HayqHO-TexHH^ecKHH oTMeT npocjieccopa H. A. ypMaeBa 
3a 1954 r. (b UHHHFAhK) Ha TeMy «IeopHH npeo6pa30BaHHH KapTorpa- 
4?HHecKHx npoeKABH». 

Abtop HccjieAyeT Bonpoc c (|>OTorpaMMeTpHHeoKOH CTopoHbi Ha ocHOBe 
cymecTByiomux 4>opMyji cbh3h koopahh3t aapocHHMKa h MeCTHOCTH. 3 to 
HM eeT 3HaneHHe Ka« aah onpeA^JieHHH tohhocth TpaHO(J)opMHpoBa«HH, Tax 
h ajih onpeACJieHHH B03MO>KHOCTeH (AHana3OH0B) HOBbix bhaob TpaHccJiop- 
MHpOBaHHa a-hh 4>OTOrpaMMeTpHHeC'KHx h KapTorpa(f)HHeoKHX uejieft. 

06paTHMCH cnanajia k Bonpocy TpaHccj5opMHpoBa«HH I poAa (cTporne 
cbh 3 kh), a aaTeM II poAa (npeo6pa30BaHHbie cbhskh). 06a bhas TpaHcijiop- 
MHpOBaHHH MOJKHO OCymeCTBHTb Ha 60JIblH0M (J)OTOTpaHO(J)OpMaTOpe (OTB) 

— THTIHHHOM .(J)OTOTpaHOC|K)pMaTOpe II pOAa. 

XIOTIOJIHHTeJIbHbie A« H 6'H T p a II H H HeraTHBa BAO Jib 
r ji a b h o fi ropH3CHTaJin. Ocbcthm nepTOK npHMoyrojibHHKa, yjioxeH- 
Horo Ha 3KpaH (JjoTOTpaHccJjopMaTopa, h nposKcnoHHpyeM ero H3o6pa>KeHHe 
Ha «eraTHBHyio njiacTHHKy, paonoJioJKeHHyio b Kacceie. Oh H3o6pa3HTCH b 
EHA e TpaneuHH. Ecjih nojiyneH'HbiH HeraTHB cnpoeKTHpoBaTb Ha 3KpaH, to 
nojiynHM CHOBa npHMoyrojibHHK. 

CMemeHHe HeraTHBa BAOJib HanpaBJieHHH X\ hjih nap a JuiejiMioro eMy 
HanpaBJieHHH x 2 Bbi30B€T Ae4)opMauHio H3o6pa>KeHHH baojib oceft X\ h X 2 , 

HO ajihhh CMemeHHHx OTpesKOB Y , H Y 2 ooxpaHHTCH, T. e. B pesyAbtate 


nOJIVHHTCH pOM6. 

JIjih ycTaHOBAeHHH pasMepoB HCKaareHHH tfiHrypbi ycraHOBHM koopah- 
HaTHyio CBH3b HCXQAHoro npHMoyrojibHHKa c ero H3o6pa)KeHHeM (cm. phc. 1), 
a AAH BbIBOAOB H3-3a CHMMCTpHH HaCTeH npHMOyrOJIbHHKa B03bMeM TOJIbKO 

ero noAOBHHy. 
HanHuieM 

y-L A 

A coso) h v sintt) ’ 

COS w 1 L 

(2) 


Xg A 

J^COSO) » r.sinto’ 

COS (1) * 

(3) 


XJi A 

^ JL — L Y, sin w 

COS 0) 1 x 

(4) 


X9 f k 

Ag — — y sin to 

COS 0) A 

(5) 


n P H BBeA€HHH AeneHTpanHH Ax: HeraTHBa, HanpHMep no HanpaBAeHHio 
CTpeAKH, HOJiyHHM ypaBHeHHH 

yi _ A (6) 

r i cosa) c^ +riSinU) 

y?_ = _-A ( (7) 

Tg cos CO JL _ Y sin (0 

costu i 
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x 1 -f- Ax 
x 2 4- Ax 


+ Y x sin w 


-f- Y q sin to 


Tomk3 O cmccthtch Ha BC./inqHiiy AX, onpe^ejifleMyio H3 ypaBHeHHH 

AX _ OS 
A* ~~ fk 


AX = 


Ax- H 
fk- cos (O’ 


HoBbie KoopAHHaTbi X\ h X/ noKa3bmaiOT pa3Mep HCKajKeHHH (jmrypH. 
npnpaB'HHB ypaBHeHHH (4) h (8), (5) h (9), nonyHHM 


OTCioj^a HaflACM 


Xj x, -j- Ax 

Xi ~ *x ' 


x a x 2 + Ax 

X 2 ~ X 2 ' • 


v f *^1 “f" v 

A 1 — v ~ A 1> 

A 1 

(10') 

V , *2 + AX v 

A 2 — A 2 * 

- V 2 

(11) 


yroji HaKJiOHa Sokoboh ahhhh H3odpa5KeHHH onpe^ejiHioT H3 t^opMyjibi 


npH a tom MU cJjopMjtjibi KBaApaTa, Kor^a Xx — X 2 = 2Yx = 2 Y 2 = X — 
— 2 Y, nojjyHHM 

tg Y = Ax ~~~~ • (13) 

■ K i 

TaK KaK paBHbIM OTpe 3 KaM BAOJIb AHHHH X\ H X<i , napaJIJICJIbHblX TJiaB- 
HOH r 0 pH 30 HTaJIH aspOCHHMKS, H 3 3Kpa'He COOTBeTCTByiOT paBHbie OTpe 3 KH, 
to BMecTO npHM'oyrojibHHKa (hah KBaApaTa) nonyHHM poMdu. 

TTpHBeAeM (})0pMyny (13) b donee yAodHbifi bha, Ann Hero noACTaBHM 
B Hee 3H3HeHHH X X H X<i H3 !(})OpMyA (4) H (5). TaK Ka« AAH KBaApaTa 
= Xz = 2Y\ — 2 y 2 , to npH H — f k = F* nonyHHM: 

X-xFi-f— -f Y, sin ~X,F (— Y, sin to ) 

fp-Y = Av \ costo / 1 \cos«) 'I s111 / 

XjP 


Ax . 

tg Y= — sin to. 
t 


* 06o3HOTeHHe F nofraiztofiHTcn xtanee. 
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no 3T0H <j)OpMyJie MO>KHO pCUIHTb pHA <J)OTOrpaMMeTpHHeCKHX H KapTO- 
rpacJ)HHecKHx 3aAau. 

I. AspocHHMOK HMeeT HaKJioH 5°; fh =100 mm. npH npoeKTHpOBaHHH 
aopocHHMKa (b npoeKTope, b My.abTHiiAeKce) no MeTouy I poAa (t. e. erpo- 

TOH C3H3KH) Ha OKpailC BOCCTaHOBHTCH 
iuum MecrHOCTH, npeflnojiojKHM, b bh- 
Ae KBaApaia. 

npH AonojiHHTeAbHOH nonepenHOH 
AeueHTpauHH HeraTHBa Ha Ax =30 mm 
noJiynHM noBopoT cropoH corJiacHO 
cJ)opMVAe (14) na yrcvi =1°30 / . 

Ha pnc. 2 npeACTaBJieHbi hcxoa- 

Hbift KBaApaT h pom6, nojiyHeHHbiH 
nocjie BBeAGHHH aohoji'Hht e ji b h oh AeueHTpauHH BAeBO hah BnpaBo Ha 30 mm. 

TaKHM o6pa30M, CAyuaHHbift HaKAOH aopocHHMKa ao 5° OTKpbiBaeT bob- 
MO>KHOCTb He TOAhKO erO TpaHC(j)OpMHpOBaHHH, HO H «poM6HHecKoro» Aeij)Op- 
MHpoBaHHH. BcAee narAHAHo TaKoe AecJ)opMHpoBa«ne bhaho npn okhthh 
HAH paCTHHteHHM Cj)HrVpbI. 3t0 MOHCeT OKa3aTbCH Heo6xOAHMbIM npH TpaHC- 
Cp'OpMHpOBaHHH 33pOCHHMKOB paBHOMepHO H3KAOHHOH MeCTHOCTH. 

II. MHKpoAeu.eHTpau.HH b CTepeocJjOTorpaMMeTpHH. 11 oao>khm, hto aspo- 
CHHMOK, HMeromllfi HaKAOH, BXOAHT B COCT3B CTepeonapbl H TOHHOCTb co- 
CTaBAHfomeu napaAAaKca npHHHTa paBHoii +0,01 mm. TorAa npH Koop- 
AHHare x ( y ) b 80 mm AonycuaeMbie yrAOBbie oiuhOkh He aoajkhh npe- 
BCCXOAHTb 



0,01 

T ~" 80 • 


□ oACTaBAHH y B ^opMyJiy (14), noAyuHM AonycK ajih AeueHTpauHH 


Ax = 


F ’ T 
w 


(15) 


npH (0=3° H F =100 MM 
Ax = 0,25 mm. 

III. Co3AaHHe KapTorpa<J)HHecKHX npoex- 
UHH H ‘HaKAOHHblX UipH’(j)TOB H3 KBaApaTHOH 
(HAH npHMOyrOAbHOH) t|)OpMbI. 

a) ripHMeHHM (})OTOTpaHC(J)OpMaTOp OTB, 
npoeKTHpyiouj.HH no m eTOAy II poua. nycTb 
yroA HaKAOHa KBaupaTa paBen w. Torua, HMea 
B BHAV, HTO npH VBeAHHeHHH 1 X 3HaHeHHG 

a — 2f' (pnc. 3), noAynHM 

/ 7 =2/ , COS -y. (16) 



Tan xau b SoAbiuoM (j)OTOTpaHC[J)opMaTope huxoahtch oStjCkthb «JTyu» 
c. f'=180 mm, a yroA w mo>kho B3HTb He 6ojiee 40°, to noAyuHM HopMaAb- 
Hyio AeueHTpauHio (nepBOHanaAbHafl ycTauoBKa aapocHHMKa no MeTouy 
I poAa) 

mo 1 — 360 • sin 20° = 1 19,12 mm 

H 

F = 360 • cos 20° = 338,4 mm. 

npH BBeueHHH AonoAHHTeAbHOH AeueHTpauHH, HanpHMep A = 60 mm, 
corAacHo «J>opMyAe (14) HaHAeM 
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60 • sin 40° ni0 
' ' 

0TKy,na cjie/iyex, hto Haiuioii y ctopoh Kiia/ipaxa craHeT pasHbiM 

Y = 6°50'. 

6) npHMenHM 'KO|)OTKOt|)OKyciiyfo ycTanoBKy. Rjih yBejraneHHH l x h 
cjjopMaTa HsoOpamenHH 180X^80 mm mojkho npHMeffiiTb o6tj0kthb f'=\00 mm 
c yrJiOM ao 60 — 70° (no AHaroiiajiH H3o6pax<eHHH) . B stom cjiynae B3aHM- 
Hbifl yro,n Meacfly conpsoKeinibiMH haookocthmh neraTHBa h aKpana mojkho 
Aobbcth ao 80°, a Aeuei-iTpauHjo aaji oO'beKTa pa3MepoM 90X90 mm — • 
AO 40 MM. 

TorAa no cf)opMyJie (16) nojiynnM ananeHne F = 200 • cos 40° = 153,2. 
IlosTOMy naKAOH y Ookoboh cToponbi H3o6pa>KeHHH corAacHO cj)opMyjie (14) 
6yAeT paBen 

y — 14°30' , 

t e. on Moa<er 6brrb OoAbinuM, new b npeAbiAymeM npHMepe. 

Ha conoc.TaBJieHHH npuMepoB III a n 6 bha'Ho, hto aah ueaeft noAyH-eHHA 
MaKCHMaJIbHOH A6C{)0p Ma A M1 ' ! H306paJK€HHfl Ha AO npHMOHHTb IHHpO'KOyrOAb- 
HbiH o6-beKTHB nopflAKa 60—70°, ATO oSecneAHT xopowyio ^OTonenaTb Ha 
aKpane. Pa 3 Mepbi 'c})OTOTpaHoc})opMaTopa npH stom 6yAyT HeSoAbiunMH. 

j], O IT 0 J[ H IT T e A b II bl e A c n e II T p a A H H a 3 p O C H H M K a, BBfl- 
A h m bi e b a o Ji b e r o rJiamioi b e p t h k a a h. FIpii bbcaghhh as- 
neHTpaniiH A y cjiopMyAbi (2), (3), (4), (5) noAynaT bha: 

y i + Ay fk_ 

cos 0 ) — -4-F/sinw’ 

COS O) 1 1 

y * ~ A - y - = — 7 — a — , ( is ) 

K 2 'coso) JL K'sinco 

rne * 


— — I- YJ sin (i) 

rns m 1 1 


X 2 A 

^2 JL F 0 'sin(o 

cos to i 

Ha 3 thx 4)opMVJi mo>kho HanucaTb 

■Vi + Ay _ x i 

Y( cos w X{ 


y-2 x 2 (09) 

Y 2 'cos(o~XY 2 '- v 

/KeJiaa coxpaHHib hshsmshhumh k o op ah m a t w X, t. e. X/ = XY = X, 
neoOxoAHMC cnanaAa onpeAeAHTb no cjiopMyAaM (17) h (18) 3naneHH3 
YY h Y s ' 

Y ’ — ^(Yi + Av) (23) 

1 cos to [/cos o) — (y x -)- Ay) sin w] ’ 

Y , = FI( y^ Ay) _ (24) 

2 cos w [/cos co X (y 2 — A_y)sinw]' 
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KpoMe Toro, no ypaBHOHHHM (19) h (20) HMeeM 

Hi x i 




f k cos w — (y l + Ay) sin to ’ 


AV= 


H 1 x 2 


( 25 ) 


(26) 


f k cos to -)- (y 2 — Ay) sin to 
CpaBHHBan AY = X % , CJie^yeT H3MeHHTb 3HaneHne to, HTo6bi nojiynnTb 

HjXi x 2 


A cos tOj— (yj+Ay) sin t^ f k cos + (y 2 — Ay) sin to. 


= X 


HAH 


£l ^2 

fk cos U> 1 — (.Vi + Ay )sin “i fk cos to x + (y 2 — A y) sin to x ’ 

*i _ fk — (Xi + Ay) tg 
■* 2 A+(y 2 - AyAgV 

OTKy^a HMeeM 


tg“i ; 


fk{x. 2 ~x i) 


‘ [jf A (y 2 - Ay) + x 2 {y 1 + Ay)] ' 

Tenepb H3 cj)opMyA (23) h (24), aaMOHHH H = f k , nojiyraM 

Y „ = A(yi + Ay) 


v »- 
1 2 ' 


cos to 1 [f k cos to x — (y x -f- Ay ) sin toj ’ 

Aly a -Ay) 

cos to, f f k cos to, 4- (Vo — Ay) sin to,l 


(27) 

(28) 
(29) 


Ta«HM o6pa30M, KBaApaT 2X X 2 Y nocjie npoeKTHpoBaHHn CTaji npaMO- 
yroAbHHKoM pa3MepoM 

2 A’.(K 1 "+K 9 "). (30) 

CAeAOBaieAbHo, BUHHCJiHTb npHMoyroAbHHK h 3 ao no cbopMyjiaM (27), 
(28) H (29). 

n p h m e p: f k =100 mm; X — 50 mm — Y; to = 5°; Aen.eHTpaii.HH 
Ay = 30 mm. HoBoe 3HaneHHe yrJia paBHo 4°50'. 

IIob hie ananeHHH X" h X" mojkho noAcnmaTb no cbopMyAaM rana 

(25) h (26) 


HAH 




Hx x 


f k cos to 1 — (y x -f Ay) sin 

X a Hx,) 

2 ~ f k cos + (y 2 — Ay) sin to 1 ' 


(31) 

(32) 


rtoAcneTbi no«a3biBaK)T, hto npn bboaghkh AonoAHHTeAbHoft AeneHTpa- 
hhh Ay = 30 mm h hobom yrne HaKAOHa <o 1 =4°50' npOHexoAHT npeBpame- 
HHe KBanpaTa b pacTSHyraH (hah oKa.Tbm) npHMoyroAbHHK co CTopoHaMH X, 
yBeAHneHHbiMH Ha ~ 1,3 mm (aah X = 50 mm). 

riosTOMy Heo6xoAHMo BMecTO H B3HTb HoBoe 3HaneHHe, onpeAeAneMoe 

H3 ypaBHeHHH 

X H = X j" H v (33) 

OTKyAa 
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I'AG 

= K. (34) 

B aaHHOM cuyuae «os>i[)(f)HUHeHT K paBeH 

A-=^ = 0, 9 7. 

HoBoe SHaueHHe bhcoth Hi paBHo 

H x = 0,97 • 100 = 97 mm. 

OnpeAejiHM yuAHHeiiHe cJ)Hrypbi. Coraacuo ypaBHeHHfiM Tuna (23) h (24) 
v » — . Hl (^i + ^ (35) 

1 cos Wj [/cos — (y x + A^sin^x] ’ 

Y " = . (36) 

2 cos o) x i/cos WJ + {y<i— ^y) s ’ n w iJ 

HoBaa cjjurypa na aupaHe HMeeT bh a npuMoyroJibHHKa lOOx 102,19 mm 

Ha pHC. 4 noKa3aH HCXOAHbifi KBaupax 
h ero npeo6pa30B3HHH b pa3JiHHHbie npHMo- 
yroJibHHKH. 

Ta«HM o6pa30M, npeo6pa30BaHHe RBaA- 
paTa B npHMOyrOJIbHH'K 6e3 H3MeH€HHH A A H'M 
hx ocHOBaHHH pemaeTCH nyieM Tpex abh- 
JK6HHH: AonoJiHHTeJibHOH Aeu.eHTpau.HeH, H3- 
MeueHueM yrna naKJioua ohhmkh h H3Meue- p HC . 4 

HHeM BbicoTbi ueHxpa npoeKTupoBaHHH. 

HccjieAOBarae ino«a3aJio, uto nance b cJiyuae yrJia HaKJioHa aapocHHMKa 
AO 5° yu<e B03M03KHO 3aMexnoe BbiTHrHBaHHe iKBanpaTa 100X100 mm i-ia 
2,19 mm (npu by =30 mm). BoJibume HaKAOHbi KacceTbi .^oroTpaHccjjopMa- 
Topa npH abohhom xp a h otj) 0 p m H p 0 b a h hh AaAyT okhthh Odubmero pa3Mepa. 
Suecb ocTaeTca b cune npeAnonceHue 06 ucnoAb30BaHHH iiiHpoKoyrojibHbix 
OdbeKTHBOB. 

npu TpauoijDopMHpoBaHHH Ha OoAbiuoM 4)OTOTpaHcq>opMaTope (II pOAa) 
yrJibi to h Wx npHoSpeTyT ropasAO -Oonbinee SHauenue, npu 3tom AeueHipa- 
hhk) A_y cueAyeT dpaTb AonoAHHTeAbHofl no OTHouieHHio k oOhuhoh AeueHT- 
pauuH, onpeAeAueMoft no 4>opMyAe (1). 

Bonee cnojKHbie HOKaxceHHH cJjHryp nonyuaTCH npu cywMapHOM neftcTBiiH 
o6oux bhaob AeueHTpauuft. PaccMOTpemie hx HMeeT Oojibiuoe 3«aueHHe aah • 
uejieft B3auMHoro npeo6pa30BaHHH iKapxorpa^HuecKHx npoewuHft. 
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TPyflbl MOCKOBCKOrO HHCTHTyTA IIH/KEHEPOB EEOAE3HH, 

A3P 0<P OT OC'bEMKH M KAPTOFPAOHH 

BwnyoK 25 1957 r ' , '• 


Kafoenpa npHK.iaflnoi"i reojeami 
/lone iit nan mi A a t rexH. nayr< B. M. Aezeeu'i 

<DOTOnPOTPAKTOP 

B MHHTAhK 3 a«onHeuo MxroxoBJieHHe h hoc ji e ao b a h H e hobofo cJjoto- 
rpaMMeipHHecKoro npn6opa, nojiynHBiBero Ha3BaHHe cjxoxonpoxpaKxop. B m- 
jiHHHe or o6bi l iHoro npoxpaxxopa — npn6opa, uiHpoKO npHMeHaeMoro THApo- 
rpatf)aMH rjm pemeimn na njiane -ofipaxHofi aa ccmkh rpa'(J)o-MexaHHHecKHM 
nyxeM jiHinb no xpeM nanpaBJicHHHM, c{)oxoiipoxpaKxop pewaex^xry >xe 3a- 
jiaqy no jno6oMy up a kthhcckh B03M0>KH0My hmcjiv HanpaBJieHHH; npa otom 
caMo peinenne BbinoJiHHexcH onxmco-MexauHneoKHM nyTeM. 3cxH3Haa «om- 
noHOB«a cjjoxonpoxpaxxopa h pa3pa6oT«a xexHHHecxHx ycjioBHH na .npoexxn- 
poBanHe BbiixoJi'HeHbi aBxopoM npH ynaexHH aou. M. C. MypaBbeBa. Pa6o i ine 
Mepxe>KH HaroxoBjieiibi xoHCxpyKxopoM HHJK-enepoM B. EL npa^HjioBbiM. 
nepBaa MOAeJU- npnOopa, xa« noxasajra „>ia6opaxopHbie HcojieAOBanHH h 
onbiTHo-npon3BOflCTBCHHa5i pafioxa, npo.xeJiaHHbie b 1954 r., oxa3ajiacb ne- 

AOCXaXOH'HO yAOBJICTBOpHTCJIbHOH. 

BecHofl ' 1955 r. y l ie6no-npoH3BOACXBeHHaH Macxepcicaa MKHTAhK 
H3roTOBiiJia onHXHbift o6pa3en Bxopofi MO/ieJin npn6opa, Bnojrne yjj,OBJiexBO- 
psnomHH CBoeMy Ha3Haneimio. 

U,eJib H 3 roxoB.neiiH 5 i npn6opa— .naJibHoftmee noBbimeHHe tohhocth o6pa- 
6 oxkh oSpaxwbix <})OTOrpaMMeTpiraecKHX saceneK, BbinojiHHeMbix b nopnAxe 
reoAesHH&cKOH npHBH3KH ripoMepa rJiySnH axojioxoM*. XtocxHraexcH oho sa 
cnex oxxasa ox npoBeAemiji BoccxaHaBJiHBaeMbix HanpaBJieHHH Bpynnyfo, xax 
3xo Aejiaexca ripn HaroxoBJieHHH jiyneBbix bockobok, ncnoJib3yeMbix a-hh pe- 
nieHHH <j)oxo3aceHeK irpacJmnecxHM nyxeM. 

Hobmh npn6op noxBOJinex xaMepajibHo BoccxanaBJiHBaxb CBasxy npoex- 
xnpyioipHx Jiyneit, cyiinecxBOBaBmyio b momcht icjjoxorpacjwpoBaHHH. Elpn 
3 xom BOCcxa'HaBAHBaexcH ne BCCb nynox, a jinnjb Beep Jiyneft, HenocpeACT- 
BenHo onpeAeJiaioinnx npocxpancxBeHHoe nojio>xeHne (})oxoannapaxa b mo- 
MeHx cneMXH. H-'ih oxoro 3a o6x.exx oSpaxuon npoexunn npnHHMaexcH ne 
noA.aHHHbin neraxHB, a Maxpnua a6cnncc. 

Maxpnua aScmicc (pnc. 1) npeACxaBJinex ccdon cxponxy nyaeconHbix 
npoxojioB b nepHofi njienxc n HBJisiexca xomhoh reoMexpnneoKOH Konnen 
xojibxo toh nacxn neraxiiBa, xaxaa AOJiao-ia Hcno.«b30BaxbCH ajih peineHHH 
ofipaxnoH ^oT-orpaMMeTpiwecKoft saceMKH. Maxpnnbi aocuHcc hstotobji hiotcji 
b nponecce AeinMcJjpHpoBaiiHH HeraxuBon cfjoxosaceneK Ha^oxorpaMMexpnne- 
cxom npnoope — np enn 3 n o h hom CBexonyjibxe**. 

B xoMnJiexx xjjoxonpoxpaxxopa (pnc. 2) bxoaht: npoexxop 1, pa6onnn 
cxoji 4, 25 tJ)H«cnpyiomHx sxpaHOB 3 n 4, Aocnxb rpy3HxoB c nrojibnaxbiMH 
munaMH, a xax>xe Ana xpanc.^opMaxopa na 220/127 e ajih oSuxero ajiexxpo- 
mrrariHH n na 127/13,5 e — ajih mmiHHH MHHHaxiopHHX BJiexxpojiaMnoneK. 

* Cm. CTSxbio no n. R H. Aurcmna -b T.pyaax MHHTAwK (Ban. 19. 1954). 

** Cm. .ciiiTi.io ,non. B. H. A b r c b h >i a 11 Tpy/wx MH'HrAiriC (Bbin. ‘26, 1957). 
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TaKTHKO-TexHHHecKMe AaHHfaie (J)OTonporpaKTopa 

SjieKTponHTaiiHe : HenocpeACTBeHiio or ccth c HanpHJKeHiieM 100 h 127 e, 
a npH HaiipH>Kt'iiHH 220 a • Hopes Aoi[o,w!HTwn»m»iH TpaHocfiopMaTop 
220/127 e. Pa6onee HanpflHceHHe AaMnoneK nojrcBeTa. 13,5 e noAynaeT- 
ch c noMOLUbio cneunajibHoro TpaHccbopMaTopa, nocTosHiio BKJiioqeH- 
Horo b sjieKTpocxeMy npnOopa. 

MaKCHMaJibHaa norpedAHeMaH MonxHocTb: 150 bt. 

/tHanaaoii otctohmhh iipoeKTHpyiomero oTBepcTHH ot Maxpuubi aScrmcc: 
OT 95 AO 115 MM. 

XfnaMeTpH npocKTHpyiomHx OTBepcTHH: ot 0,2 ao 1,0 mm Hopes 0,2 mm. 
ToAHocTb OTcqexoB rio iuicajiaM: +0,05 mm. 

CxoAHMocTb ycTanaBJiHBaeMbix otctohhhh ueHTpa npoeKUHi-i c f c|)OToanna- 
paTa 0,10 — 0,15 mm. 

MaKCHMajibi-io B03MOA<noe uhcjio BOCCTaHaBAHBaeMbix AyneH: 7 (npH noA- 
CBeTe M'H HH a TIO pill bl M M JI a M IIO U'KH MH ) H AK)6oe B'03MO>KHOe HHCAO Iip-H 
noACBeie c noMouibio cneunajibHoro petJiAeKTopa. 

Phcao pemacMbix 4>0T03aceue« npH oahoh sapnAKe MaTpHHHofi nAeHKon: 

Ao 200 aaceueK. 

JtAHTeAbHOCTb JTOA'HOI'O UHKJI3 peHIOHHH OAHOH 33 CCHKOM : 3 — 4 MUH. 
XtuanaaoH B03Mo>KHbix otctohhhh ueHTpa npoeKHHH ot ahhhh paocTanoBKH 
oKpaiioB: b npeAeJiax nojiuoro ahcth HepTe>KHOH 6yMarn. 

Ta6apHTbi npoeKTopa: 270X580X415 mm. 

Bee npoeicropa: 15 kz. 

TaSapHTbi paOouero croAa: 120X690X930 mm. 

Bee paBonero croJia: 18 kz. 

06ihhh Bee KOMHAeK-ra, yAOKeHHoro b ueTbipe Hm,HKa : 9o kz. 

OOTOnpOTpaKTOp ~ 3T0 BbICOKOTOHHblH nOABHJKWOH ropH30HTaAbHbIH 
npoeKTOP ycTpoemibiH no npHHunny rcaMepH-oScKypbi. Otcytctehc onTHue- 
CKOH HPOHHHpyiOmeH CHCTeMH H36aBJiaeT OT HeotfxOAHMOCTH c|)OKyCHpOBaHHH, 
Bbi3biBaioiuero napyiueHHe hoaoShh cbhbok BoccTaHaBAHBaeMbix Ayneft cbh 3- 
KaM, cymecTBOBaBiuHM npH cteMKe. 
ripnOop noKOHTCH i-ia 

Tpex HHAHHApHHeCKHX KO- 
JIOHKaX, .Ha Topnax KOTOpblX 

nocTaBAeHbi oSoHMbi ynop- 

HOTO noAUJHPHHKa, cocxaB- 
AeHHOrO H3 AeBflTH TIiapH- 
KOB. iFIoAIHHnHHKH HpHA a l°T 

npn 6 opy noABHxaiocTb, a 
pacnpeAeJieHHe Beca npn- 
6 opa Ha 27 ToneK onopbi 
C03AaeT MHHHMaAbHOe ABB" 

AeHHe Ha patSouHH ctoa b 
KaHCA'Ofi TOHKe KacaHHH. 

JlerKocTb, c KaKOH npn6op 
mojkho nepeMemaTb no pa- 
6 oneMy CTOAy, no3BOAHeT 
onepnpoBaTb c BoccTaHOB- 
AeBHbiM nynKOM Ayneft Tan 
Me, Kam 3 to oSbiHHo Ae- 
AaioT npH peuieHHH o6pax- 
hoS 3acenKH rpa<J)HHecKH p H€ 3 3 , K p aH H (jmonpoTpaKTopa 

no cnocoSy BoAoxoBa. 

IlpoeKTHpoBaHHe BoecxaiiOBAenHoro nyuna Ayueft ocyuuecTBAHeTCH pa3- 
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ZiejibHo xaiKAoro Jiyna h r a cneunajibiibie tjDHKCHpyioinHe 3KpaHbi (pHC. 3). 
3th 3KpaHbi onTHHecKH uenTpHpyroTCH Ha npoMep«OM ruiaBiueTe HaA Hano- 
JI3MH TOHeK re0AC3HHGCK0r0 OfDOCHOBaHHH, riOCJie Hero BepTHKaJIbHaH HHTb, 
HarpaBHpoBaHHaH Ha pa6oHeft noBepxHocTH KajKAoro 3KpaHa, 0Ka3biBaeTc.a 
npoxoAHmefi tobho nepe3 HaKOJi onopHoft tohkh. ycKopeHHe HaBeACHHH jiy- 
Heit Ha SKpaHbi AOcniraeTCH c noMoipbio AoncuiHHTejibHoro cboHOBoro 3Kpana 
(cm. pnc. 2). 

JXjw AocTHjKeHHH HaHJiyHineft ocBemeHHocTH cJjHKcnpyiomHx SKpaHOB 
b npeAejiax Kpy»Ka, o6pa3yeMoro BoccTaHOBJie»HbiM JiyqoM, H3MeHjnomeHCH 
B 33BHCHM0CTH OT A-'lHHbl Jiyqa, 3 (J)OTOnpOTpaKTOpe npeAyCMOTpeHa B03- 

MO>KHOCTb HCnOJIb30BaHHH 
f '■ paS.TH'IHblX pa3MepOB npo- 

t'KTHpyiomero OTBepcTHH. C 
3 toh uejibio Ha Topuenofr 
naciH KOHyca npoeKTOpa 
nocTaBjieHa AHacjjparMa c 
'HaSopOM OTBepCTHH AHa- 
MeTpoM 0,2; 0,4; 0,6; 0,8 h 
1,0 mm (pnc. 4). 

OpHCHTHpOBaHHe 0/1 0- 
CKoro nyiKa BoccraHOBjien- 
Hbix Jiyqeft chht3ctch bm- 
noAHeiiHbi.M TOTAa, KorAa 
KajKAfaift Jiyq «6beT» Ha Bep- 
THKaJIb COOTBeTCTBVfOmerO 
eMy cJ)HKCHpyioui,ero SKpaHa 
h co3AaBaeMbift JiynoM Ha 
3KpaH6 CBCTJIblH KpyjKO'K 
pacceKaeTCH BepTHKajibHoil 
■HHTblO (J)HKCHpyiOmerO 3K- 
paHa nonoAaM. IlojiojKeHHe 
BepHJHHbl BOCCTaH'OBJieHHO- 
ro H OpHeHTHpOBaHHOI'O 
nyMKOB .ayneH, coBnaAaro- 

Phc. 4. O-oxonporpaKTop <bh» cnepe A H) ^ c ^HTpOM npoeK- 

U.HH — TOHeHHblM OTBGpCTHBM 

b AwacJjparMe (|)OTonpoTpaKTopa, (JwKCupyeTCH Ha npOMepHOM njiaHe npn 
riOMomw npy>KHHHmeH htam. 3ia Hivia pacnojiaraeica Ha oahoh BepTHKajin 
c ueHTpoM npoeKUHH h a^ih BbiBepKH ee noAOJKeHHH CHaSxteHa jocthpoboh- 
'HblM yCTpOHCTBOM. KaK (J)HKCaTOpHaH HIVia, TaK H TOHeHH'Oe OTBepCTHe B 
AHacjjparMe npnSopa ycTaHaBAHBaiOTCH OTHOCHTejibHo haockocth Maipaubi 
a6cuHcc Ha P3.cctohhhh, paBKOM cj)OKycHOMy p accTOHHHK) (JjoToannapaTa, 
npHMeHHBiuerocH npn CbeMKe. ,EUh ycTaHOBKH htah h AHa^parMbi Ha BeAH- 
HHHy f o6a 3thx ajieMeHTa npn6opa HMeioT mKaAbi c KOHveaMH, o6ecneHH- 
BaroiHHMH TOBHOCTb VCTaHOBKH f B 0,05 MM. 

BHyTpH «opnyca npoeKTopa, Me?KAy Ty6ycoM h MaTpHueft, noMemeHa 
CHCTeMa H3 Tpex noABHKHbix nAooKOCTeft, CBH33HHaH c npHKAaAHoft paMKoft. 
C HOMOlHbK) 3T0H CHCTCMbl OCyilieCTBJIHeTCH T0HH06 OpHeHTHpOBaHHe K3HCA0H 
dpoHKH aficiiHcc OTHOCHTejibHo KoopAHHaTHbix oceft npH6opa. npH 3 TOM 
ABHjKeHHe MaTpH'itbi MOH(eT npoHcxoAHTb BAOAb oceft X H Z, a T3K}Ke H B 
CBoeS nJiocKCKTH Ha yroji x. fljia tobhoto opneHTHpoBaHHH MaTpHiu; npHMe- 
HHeTCH cerKa Tcibe, BMOHTHpoBaHHan b c-beMHyK) paMKy, HMeromyio $ukch- 
poBaHHyio nocaAKy Ha CBoe pa'6oBee MecTO. flocjie opH©HTHpoB3HHH MaTpn- 
ubi ceTKa ToTbe cHHMaeTca, a npn>KHM MaTpiiBHoft rureHKH « npHKAaAHOH 
paMKC npOH3BOAHTCH pa3pe3Kb!M npHJKHMKbIM CT6KAOM, CMOHTHpOBaHHbIM 
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R a paMe ocueTHTeviMioro ycrpoftcTBa. ripoKtwiH b MaTpH-ue noACBeAHBaioTCH 
riepe^BHJKHblMH MHHHaTIOpHbIMH JiaMIIOMKaMH MOIUHOCTblO 4 6T. KpHs-ASH 
viaMno i iKa umoct tdh ctouchh cbo6oah, hto no3BOJisiex, peryjinpyfl hx no- 
AomceHHe pyROHTKaMH, HbiBe/ionH'jiMW na 3aAHiojo CTei-iKy npoeKTOpa, npn- 
BOHHTb TeJio HaKajia b naHJiynmee noJio>KeHHe oTHOCHTeiibHO npoKOJia b 
xiaxpHue. 

HtoSh H3 '6eraTb paOoxbi na npuSope b TeMHOTe, Roiyra B03MO>KHbi ne- 
r:poH3BOJibHbie CM€iu,eHHH '(pHiKCHpyioinHx sicpaHOB, npeAycMoxpeHa HefioJTb- 
maa paMna 3eJieHoro CBexa. 3xa paMria ycxanoBJieHa h a# nepeA'Hefi cxeHROH 
npudopa h ocBemaex Bee npocxpaHCTBO Me>KAy npoeKTopoM h (JypoHTOM pac- 
nO^IOJKCHHH (JjHKCHpyroiUHX 3Kpai-I0B. 

Kax n jiio6oh npw6op, cJJOxonpoxpaKXOp HMeeT paA hcxohhhkob norpem- 
Hoexeft, xaK hjih in-iane bjihhk)hj,hx na xoHHoexb pemeHHH ofipaTHoft 4)oxo- 
rpaMMexpHaecKOH aaceaKH. C/iaBHaH norpeniHocTb b pemeHHH c[)OT03aceHKH 
B03HMKaex b peayjibxaxe HapyuieHHH xox<AeeTBa Me?KAy onpeAeJisnomHMH 
yrxiaMH b naxype h yiviaMH, ncnoJibsyeMbiMH npix pemeHHH Baccara. Bo?,- 
MO>KHOcxb «apymei-iHH axoro xo>KAecxBa oSycjioB^HBaeTCH BJiHHHHeM cae- 
AyiomHx (JiaKTopoB: 

a) cjiynaftiibiH Ha«JiOH rjiamioro jiyaa ifiOTOKaMepbi b momcht 4>oxorpa- 
(J)HpOBaHHH; 

6 ) HaBeAGHHe ivraBHoro jiyaa 4 )0T0KaMe P bI He na jimhhio bhahmoxo 
ropH3omxa, a na jihhhio vpe3a boabi; 

b) AOriOJlHHXe.HbHblH HaKJIOH nJIOCKOCTH, B KOTOpofi .HOKHX xteHTp npoeK- 
xHpoBai-iHH h rjiaBiiaa ropHSOHxajib CHHMKa, B03HH«aioiuHH npa pemeHHH 
3aAaHH Ha '4)OTonpoxpa«xope; 

r) iieAocxaxoH'iiaH xmaTeJibHocxb b ycxanoBKe npoeKTHpyiomero oxBep- 
cthh b AHa4>P arMe Ha iJeJimiHHy cJioKyciioro paccxoaHHH o6x>eKTHBa, KoxopbiM 
BeAacb cbeMi<a; 

A) B03MO>KMaH HenepneHAHKyjiHpiiocxb rJiaBHoro Jiyna cjmxonpOTpaKxopa 
K IIAOCKOCXH npHKJiaAHOH paMKH; 

e) oxKJioneHHe ocxpaa nrJibi nya>HC0Ha ox nojrc»KeHH5i na oahoh Bepxi-i- 
KajiH c ueuxpoM npoQKXHpyiourero oxBepcTHH b AHacjiparMe; 

>k) BOCcxaHOBJieiiHe tjioxonpoxpaKxopoM yrJioB, y*e noJiyaHBLUHx HCKa- 
/KeHHH H3-3a AHCXOpCHH o6x>6KXHBa; 

3 ) HexoHHoe npoxon-cACHHe BepxHKajibHOH i-ihth Ha cJiHKCHpyiomHx axpa- 
iiax aepea xiaKOJibi onopiibix xohck Ha npoMepHOM ruiamnexe. 

Ha Bcex nepeHHC.aeiiHbix cjiaKxopos jiimih nocJieAHHe ceMb xienocpeA- 
CTBeHiio CBH3aHbi c cjioTonpoxpaKxopoM. IlepBbie ?Ke ABa cjiaKTopa Boo6me 
npHcymn MeTOAy i})oto3 a ceneK , paBHo Ka« bjihhhhc nonepeHHoro Kpena, 
AecfiopMaiuiH njieiiKH, pasnoBbtcoTiiocTH b pacnoAOKeHHH onopHbix Tonex 
b Haxype h x. n., yAe./ibHbift sec Koropbix 6bui iibiacHeH paHee*. 

OnycKaa HccjiCAOBai-me cxeriemi bjihhhhh nepemicjieHHbix cJiaKxopOB,. 
Aexajibi -10 onHcam-ioe b ii a y a ho - t e x h h h sck o m oTHeTe no xeMe JMb 40-6hc, xpa- 
Ham,eMCH b HayHMo-HccjieAOBaxe.nbCKOM ceKTope MHHFAhK, npHBeAeM 
AHmb KOHeHHbie pe3y./ibxaTbi 3toxo HCOJieAOBaHMH, Heo6xoAHMbie aah pac- 
nexa oiuh6kh, Bbi3biBaioineH Hapymei-rae xo>KAecxBa nyaKOB Jiyneft. 

Tax, omH'6«a BoaHiiKaiomaH H3-3a HenepneHAHKyjiHpwocxH rjiae- 

iioro Jiyqa iJiOTonpoxpaKTOpa k haockocxh npHKJiaAHOH paMKH ahh oAHoro 
onpeAejiaiomero yrJia, cocTaBJiHex +2', a a-xh nyH«a H3 Tpex jiyneii oHa 
paBHa +2', 8. Ho axa omndica npeAeAbHaa. nepexoAH >kc k cpeAHHM KeaA- 
paxHnecKHM ouihSkhm, ajih oahoto riymta noJiynHM 

m s — + O', 9. 

* Cm. CTciThio aoh. B. 1-1. A b r c B h >! a b Tpy.Ji.ax MHHTAhK (Bbtn. 19, 1964). 

15 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 


OrnnSKa Aj+ BbisbiBaeMan HexoqHocTbio b ycTauoBKe neHTpa npoeKTH- 
pyioiuero OTBepCTHH npn otctohhhh ot rJiaBHoii toakh upHKAaAHofi paMKH, 
paBHOM 4)OKycHOMy paccTOHHHio (JjOTOCbeMoaHOH KaMepbi, «aK noKa3aJiH 
pacqera, paBHa +0',2 aah oahoto onpeAeAHiomero yrjia h +0',3 — aa a 
nyqKa H3 Tpex Ayqefi. Otcioah HMeeM 

m f — + O', 1 . 

Omn6Ka Ap p H3-3a HecoBnaAeHHH ocTpHH htah nyauooHa c BepTHKanbio 
ueHTpa npoeKUHH, 6yuyqu npupaBueHa k omH-6Ke b onpeAeAHroiueM yrue, 
no CBoeft BeAHqHHe paBHa owhOkc b noAo*eHHH BepTHKann (pHKCHpyiomero 
3KpaHa, KOTopaH b cpeAHeM aah nyqKa H3 Tpex Ayqefi cocTaBAHeT +3', 7. 
B CBH3H C 3THM nOAyqHM 

m p = zb l',2. 

OmuSKa A^ a , BbiTBaHHan AHCTopcueft o6ueKTHBa aah nyqKa H3 Tpex 
Ayqefi, cocTa bahct +0',8, OTKyaa HMeeM 

m a = + O', 3. 

OuiudKa Ap k , Bbi3BaH«an neToqHofi ueHTpupoBKofi npoKOAOB aficuucc 
iiau MaTpnueH KOMnoeTepa, AOcraraeT + r,0 aah nyqKa H3 Tpex Ayqefi. 
HoSTOMy HaXOAHM 

/w K = + 0',3. 

H, HauoHeu, ouiH&Ka Ap 3 H3-3a HenpaBHAbnofi ycTaHOBKH BepTHKaAefi 
4>HKCHpyK>Uj;HX SKpaHOB HaA H3KOA3MH OnopHbIX TOUeK AOCTHraeT +3', 7 AAH 
nyqKa H3 Tpex Ayqefi. OrciOAa CAeAVeT, qTO 

m s — + l',2. 

CpeAHHH Ksa ApaTHqeoKa h oiiiaSKa noAworo yrAa oSparaofi cpoTorpaM- 
MeTpuqecKOH 3aceqKH, o6pa30BaHHoro AsyMH onp eAeA hio luhm h yrAaMH p, 
oSyCAOBAeHHaH COBMOCTHblM BAHHHHeM BC6X nepeAHCAeUIIblX Bbirne (julKTO- 
pOB, COCTaBAHeT 

«2P =± (0.9) a + (0.1)" + (1.2) 2 + (0,3)* + (0,3) a + (lT2p , 

OTKyAa HMeeM 

w 2 p = ± 2'. 

rioAcqHTaHHyio ornuSKy ueAecoo6pa3Ho cpaBHHTb c owh6ko 0 AyqeBoro 
rpacpHKa. KaK 6 hao y ct an o bach o b npouecce onbiTHofi paOoTbi 1952 r., 
cpeAHHH KBaApaTuqecKan ornuSKa oahoto HanpaBAeHHH, noACUHTaHHan c 
yqeTOM oiuhSok nocTpoeHHH AyqeBoro rpatjunca, cocxaBHAa +2',1, a aah 
nyq«a H3 Tpex Ayqefi +3', 6. CpaBHHBan ee c ouih-Skoh m 2 g, noACUHTaHHoft 
aah cjDOTonpoTpaKTopa, mojkho ycraHOBHTb noqra ABynparaoe noBunieHHe 
tohhocth BoccTaHOBAeHHH nyqua Ayqefi. 

Ecah cpeAHHH oiuH^Ka onpeAeAeHHH miaHOBoro noAOJKCHHH upoMepHbix 
BepTHKaAefi, CBoficTBeHHan cnoco6y Meu3yAbHHx 3aceqeK, oocTaBAHex 
+2,7 mm Ha ha a He MaciHTaOa 1 : 5000, to aah cnocoSa cpoTOsaeeqeK oHa 
cHHxcaeTCH : ao 0,8 mm npH o6pa6oxKe ^OT03aceqeK 6e3 HcnoAb30BaHHH ho- 
Bbix <j)OTorp a m m eTp HqeoKHx upudopoB, npeAAOJKeHHbix aBTopoM; ao 0,5 mm 
npu o6pa6oTKe HeraraBOB c noMombio oahoto AHiub npeu.H3HOBHoro cbcto- 
nyAbTa h ao 0,3 mm npH pemeHHH (|)OTO3aceqeK c noMombio ^OTonpOTpaK- 
Topa. 

ycAOBHH npoH3BOACTBeHHoft oKcnAyaTauHH npnOopa AOCTaToqHo npocTbi 
h, aca-K oShhho, npeAycMaTpuBaiOT BbinoAHeHHe pHAa noBepoK, npeAiuecT- 
ByrouiHx HcnoAb30BaHHio ^OTonpOTpaKTOpa no Ha3Haq«Hnio. B npouecce 
noBepoK ycTaHaBAHBaeTCH BunoAHeHHe cAeAyromux Tpe6oBaHHft. 
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1. P a 6 o h h fi ctoji k o m n a e « t a 4)0TonpoTpaKT0pa 
A o a jk e h h m e t b p o b h y jo noBepxHocTb, KOTopaa Moxer 
C A y }K H T b r0pH30HTajlbH0H nJIOCKOCTbK), IToBepKa KaqeCTBa 
noBepxHocTH padoaero crojta ccymecTBnaeTca nyTeM npHKAaAbreaiHHH k Hen 
OKomeHHoro pe6pa AHHefiKH Xlpoidbimesa no pa3HbiM HanpaBAeHHHM. flony- 
cthmhh npocBex He AOJOKeH npeBHmaxb 0,1 mm . ropH30HTHpoBaHHe ctoji a 
AocTHraerca npn noMomn HaKAaAHoro unjimHApHneoKoro ypoBHa c nei-ion 
AeAenna V. 

2. BepTHKajIbHbie OCH (jjHKCHpyromHX SKpaHOB JJOJI- 
HCHbi npoxoAHTb q e p e 3 «pecT HHTefi yctaHOBOiHoro 
creKjia, h m e io mero c a npn ocHOBaauH 9 k p a h o b, h jjo- 
nycTHMoe yKAOHenne b e p x h e fi tohkh BepTHKajiH ot 
upaBHjibHorc noJiOHceHHH He A o a >k H o n p e b h m a t b 0,1 mm. 
Jim noBepKH Hcnojib3yiOT tsoaoaht c HaKAaAHHM ypoB«eM ropH Tpy6e, 
ycTaHaBJiHBaeMbiH b 3 — 4 m ot ncnbiTaTejibHoro ereHAa. Ha paSonyro no- 
BepxHocTb CTOjia KJia;j,yT jihct OyMani h 3aKpenAaiOT rpy3H«aMH c mnnaMH. 
CaMbie TOHKHe uiBeftnbie utah era bht b CTBOpe na paceroaHHH 100 mm oAHa 
ot Apyrofl, Hcnojib3ya aah STofi hsah TeoAOAHT. 3aTeM, ciihb nepByjo Hrjiy, 
CT3BHT HaA HaKOJIOM nOBepHeMblfi 4>®KCHpyiOaiHH 9Kp3H Tax, HTo6bI KpeCT 
pHcoK Ha ycTaHOBOHHOM CTeioie pacnoJio>KHjiCH tohho HaA hhm. OAHOBpe- 
MeHHo nJiocKocTb cpHKCHpviomero axpaHa pacnojiaraiOT nepneHAH«yjiHpHO 
k HanpaBJieHHio BH3HpHoro Jiyna TeoAOAHTa. 3aTeM b 10—12 cm cjieBa h 
cnpaBa ot noBepaeMoro axpaHa ct3bht ABa Apyrnx 9KpaHa stoto are rana, 
pacnojiaran hx pafionne noBepxHOCTH noA yrjioM 90° k noBepxHOCTH noBe- 
paeMoro aKpaiia. Ha hx BepxHHe 0i6pe3bi KJiaAyT cnerayio AHHefixy Tax, 
HT 06 bi ee CKouieHHoe pe6po c HMeiomefica na HeM niKaAofi CbiJio HanpaBJieHO 
b CTOpoHy TeoAOJiHTa. Hocjie 9 toto, HadjnoAaa b tcoaojiht, jihm 6 xoToporo 
aaiKpenjieH, a BepTHKajibHaa HHTb yace HaBeAena Ha to MecTO, i\ne craajia 
Hrjia, onpeAeJiaroT coBnaAeHHe BepTHKaAH, HarpaBHpoBaHHofi Ha noBepxHo- 
cth cJjHKCKpyromero 3KpaHa c BepTHKajibHofi HHTbio TeoAOAHTa. Ecah nyac- 
Horo coBnaACHHa HeT, to no AHnefiKe, noAOJKeHHofi na Topmbi 6 okobhx 
9KpaHOB, AeaaiOT ABa OTcaeTa: no Meery ee nepecenemra hhtbio TeoAOAHTa 
h no BepxHeMy xonny BepTHKaan t})HKCHpyiomero 9Kpana. Pa3H0CTb sthx 
AB yx orcneTOB AaeT BeAHHHHy KpeHa BepTHKaAbHofi hhth OKpana b Ty hah 
HH yio CTopony. 3aieM noBepaeMbifi (JraKCHpyiomHfi 9Kpa« pa3BopaaHBaioT 
Boxpyr naKOAa Ha 90° h t3ikhm >kc nyTeM noBepaioT BepTHKaAbHOCTb caMofi 
paSoaefi noBepxHOCTH SKpana. B cjiynae ee HaiKAOHa depyr ABa OTcaeTa no 
AHHefi-Ke m no pa.3H0CTH OTC'ieTOB HaxoAHT BeAHHHHy iHaKAOHa axpaHa BnepeA 
hah Ha3aA; npn stom Aecarbie aoah MHAAHMeTpa no AHHefine onpeAeAHJOT 
Ha TA33. 

B CAyaae oSHapyjKHBaHHa KpeHa hah HaKAOHa BepTHKaAH c|)HKCHpyio- 
in,ero mpaHa, npeBbiinaiomero 0,1 mm, «aKAOH ycTpaHaioT b MacTepcxofl. 
nOAb30BaTbCH T3KHMH 9KpaH3MH 063 yCTpaHeHHH KpeHa HeAb3H . 

OnHcaHHaa onepanna npoAeAbiBaeTca nocAeAOBaTeAbHo c xa>KAbiM ^hk* 
cHpyiomHM sKpaHOM. BbinoAHeHHe sTofl noBepKH aah Bcero KOMnaeKTa 
4)HKCHpyioiHHx SKpanoB 3a«HMaeT 30 — 35 muh . 

3. F0pH3OHTaAbHaa OCOBaa HHTb KOHipOAbHOH 
c. e t k h (j) OTonpoT:p aKTopa a o a h< h a 6 bi t b n a p a a a e a b h a 
padoaen nosepxHocTH c t o a a npn^opa. OoMeeTHB 4>o TO_ 
npoTpaKTOp Ha npHBeAeHHbiH b ropH30HTaAbHoe noAOKeHHe pa6oaHH ctoa 
KOM nAeKTa, noAKAroaaroT npn6op k 9AeKTpHaeoKOH ccth h 3aKHraioT abm- 
noHKy noACBeTa KOHTpoAbHOH ceTKH. Ha ocBemeHHyio ceTKy HaBOAaT Tpy6y 
TeoAOAHTa, nocTaBAeHHoro b 4 — 5 m ot inpnSopa. KpecT HHTefi TeoAOAHTa 
CHaaaAa 'HaBOAaT Ha nepeceaeHHe oceBbix AHHHfi KOHTpoAbnofi ceTKH, a 3a- 
TeM, nepeABHraa KpecT HHTefi no T0pH3OHTaAH, npoBOAHT ero BAOAb Bceft 
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OCH XX KOHTpOJIbHOH CeTKH. EcJIH npH 3TQM KpeCT HHTeft He CXOAHT C OCH XX 
CeTKH, TO yCJIOBHe BbUIOAHeHO. EcJIH iKe Ha KpaHX KOHTpOAbHOH CeTKH KpeCT 
HHTeft OTXOAHT OT OpfiBOH JIH'HHH 6oJiee HOM Ha 0,2 MM, TO UpH HOMOIHH 
MHftpoMeTpeHHHx bhhtob nepeAHHx onop npHtiopa yMeHbmaioT pSHapyjKen- 
Hbift KpeH och XX npnSopa Ha noAOBHHy H3Mepe»Horo. yKAO»eHHa. flocne 
3T0rp KpeCT: HHTeft TeOAQAHTa CHOBa npOBOAHT BAOJIb Been OCH XX iKOHT- 
pOAbHOft CeTKH H, eCAH KpeCT HHTeft CHOBa OTXOAHT OT OCCBOH AHHHH, XOTH 
h He3«aHHTeJibHo, onepauHio noBTopsnoT. OOmhho AOCTaTOHHO Aeyx npH.OAHr 
»ceHHfi. . • 

4. T A a 3 H b! ft A V l I (J) 0 T O II P O T P a KT O P a, II p O X O AH HI H ft 
Hepe 3 n c p e c e h e h h e o.ceBbix jihiihh KoiiTpojibHofi ceTKH 
h , u e h t p n p 6 eKTH p.y lo m e-ro o tb e p CT.H a . b a h a cj) p a r m e,; 
£ o a Hd e h 6 bi t b n a p a a a e a b h u m p a 6 o q e ft n o b e p x h o c t ii 
ct o a a. Ha AHCTe nepieiKHoft OyMarn, noAo>KeHHOM Ha paOonHft ctoa ii 
3aiKpenAe»HOM rpy3HKaMH, nponepqHBaiOT ahhhio, Aeacamyio b CTBope BH3Hp- 
Horo Ayna TeoAOAma, nocTaBAeHHoro b 4 — 5 m ot ctoah. HaA stoh ahhhch 
CT 3BHT (JlOTOnpOTpaKTOp 3aAHeft CTeHKOH K TeOAOAHTy H TaK, HToObl (})HKCa-i 
TopHaa hta 3 npnOopa h BepTHKaAbHaa' ocb aaAHefi onopu pacnoAOJKHAHCb pa 
npOHepaeHHOH AHHHH. BkAIOHHB nOACBei KOHTpOAbHOH ceTKH (J)OTOnpOTpa«- 
TOpa, H3B0AHT KpeCT HHTeft TeOAOAHTB Ha TAaBHyiO TOHKy ceTKH, nOCAe aero; 
33KpenAaioT Tpy6y TeoAOAHTa. 3aieM pa3BopaaHBaiOT (poTonporpaKTop Ha 
180° h CHOBa CTaBaT ero cHMMeTpHEHO oraocHTeAbHO KapaHAauiHoft ahhhh. 
BKAioqaiOT AaMnoaKH noACBeia KOHyca npoeKTopa h Ha6AioAaioT b tooaoaht 
CB eiameeca OTBepcTHe AHa^parMbi, onpeAeAaa ero noAoiKeHiie oTEocHTeAbHo 
JKpecTa HHTeft TeoAOAHTa. Ecah KpeCT HHTeft npHxoAHTca toiho no uempy 
CBeTaiperoca OTBepCTHH, to ycAOBHe BbinoAHeHo. Ecah >Ke Kpecr otxoaht, 
TO AAH HCnpaBAeHHH AeftCTByiOT OA'HOBpeMeHHO 060HMH M HKp O MCTpOH Hbl M H 

BHHT3MH nepeAHHx onop npHSopa. flocAe 2 — 3 npHSAHHceHHft ycAOBHe oKat 

3bIBaeTCH BbinOAHeHHbIM nOAHOCTblO. 

5. $ HucaTO pH a h arjia a o a jk h a pacnoAaraTbca Ha 
OAHoft BepTHsaAH c ueHTpoM npoeKTHpyiomero ot- 
BopcTHa b a h a <J) p a r m e n p.H 6 o p a. YcTaiHOBHB (JioTonpoTpaKTOp 
AHaiJiparMoft b CTopoHy TeoAOAHTa, HaBOAHT BepTHKaAbHyio HHTb TeoAOAHTa 
Ha cepeAHHy npoeKTHpyiomero otbcpcthh b AnacjiparMe, a 3aTeM, naacaB 
Ha c})HKcaTopHyio moiy, ACAaiOT naKOA Ha noAAOJKeHHOM tioa npnOop ahctb 
S yMarn. OoTonpoTpaKTop CABHraiOT b CTopoHy, a b ooAyneHHbift npoKOA 
BCTaBAaioT TOHKyio HrAy. no3aAH HrAbi yKAaAbiBaioT cnerayro AHHefiKy oko- 
ineHHbiM pe6poM c AeAeHHHMH b CTopoHy TeoAOAHTa. HafiAioAaH b tcoaoaht 
h He Tporaa bhhtob ropH30HT3AbHoro AHM6a, onpeACAHioT, «6beT» ah Bep- 
THKaAbHan HHTb TeoAOAHTa «a BbiCTaBAeHHyio HrAy. Ecah HrAa otxoaht ot 
hhth, to AeAaiOT no AHHeft«e ABa OTcneTa N h jV„ no urAe h no hhth, 
QTCHHTHBaH AeCHTbie AOAH MHAAHMeTpa Ha rA33. Pa3HOCTb OTCH6TOB Bbipa- 
JKaeT BeAHHHHy OTXOH{AGHHH <J)H«CaTOpHOft HrAbi OT BepTHKaAH. Ha 3Ty 
BeAHHHHy CMemaiOT b HyjKHyio cto pony bcio nAomaA«y, Hecymyio Ha ce6e 
(JlHKCaTOpHOe yCTpoftCTBO. OcTaTOHHOe yKAOHCHHe HTAH OT BepTHKaAH Aony- 
CKaeTCH He 6oAee newi Ha 0,1 mm. 

BbinoAHHB nepByio nacTb noBepKH npaBHAbHocTH ycTaHOBKH (|)HKcaTop- 
Hoft HTAH, pa3BOpaHHBaiOT ({lOTOnpOTpaKTOp Ha 90° H CT3B5IT erO T3K, HTOSbl 
BepTHKaAbHaa HHTb TeoAOAHTa «6HAa» Ha o6pe3 Topua KOHyca npoeKTopa, 
a nAOOKOCTb AHa^parMbi pacnoAaraAacb b KOAAHMauHOHHoft nAocKocTH Teo- 
AOAHTa. 3aKpenHB ahm 6 TeoAOAHTa h Tpydy b noAoxceHHH, KorAa BepTH- 
KaAbHaa HHTb HHCTpyMeHTa HaBeAewa Ha Hapy>KHbift Kpafi AHa^parMbi, Ae- 
AaiOT HOBHft H3KOA ^HKCaTOpHOft HTAOfi. Y6paB i(J)OTOnpOTpaKTOp H nOCTaBHB 
B H3KOA HTAy BH3HpOB3HHeM Hepe3 Tpyfiy TeoAOAHTa, OnpeACAHIOT, «6beT» 
ah BepTHKaAbHaa HHTb Ha HrAy. Ecah stoto He HadAioAaeTca, to, CAeAaB 
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OTcneTbi N u ' h M/, onpeACJiHioT BCJiunMiiy h HanpaBJiciiHc oTXoacfleHHH hhth 
OT HrJIbl. 

HcnpaBJieni-ie BbinoJiHaeTCH npa noM0iu,H bhht 3, HMeiqmerocH npH hjio- 
maftKe, Hecymeii Ha ce6e ^HKcaTopoyio mviy. Hooie npHBejieHHH Hrjibi « 
BepTHKajiH, odbMHO aocTHraeMoro b 2 — 3 npHeMa, c o6eHx imcaJi, Ha TyOyce 
h aa nJiomafl,«e HrJiH, chumhiot oTcne™ h saiiHCbiBaioT b (|) 0pMyjiHp noBep- 
kh npafiopa. 

6. T ji a b nu fi jivh cb o t o n p o t p a«To p a R o ji >k e h 6bHb 
n e p n e h a h k y ji a p h bi m k hjiockocjh n p hkji a jaoS p a m k h 
ri p h 6 o p a. Rjin noeep-KH co6jno,a;eHHH stopo yejioBHH Ha jincre HepTeacHofi 
dyMarH CTpoHT npHMbie AC h BD, pacnoJioaceHHbie T-o6pa3HO (pnc. 5). 3tot 
jihct KJiauyT na paSoHHH ctoji npnSopa, npHBezteHHbifi b ropHaoiiTajibnoe no- 
nojKOHHe. B TOH«e B nepeceneHHH npsiMbix AC h BD ycTa H aBJi hb a rdt tohkvio 
H rJiy, Ha KOTopyio naBo^HT Tpvdy TeonojiHra, Haxo/rsmierocH b 4—5 m ot 
npafiopa. 3axeM na jihhhh BD, 6Jimue k TOH«e D, BbiCTaBJiaioT BTopyio Hrjiy 
c ycjioBHeM, hto6w oHa pacrtojiarajiacb b hjiockocth bh3hpob3hhh. Ecjih 
stO'PO cpa3y He yuaexcH AOCTHrHVTb, to, npoHHO yuepHCHBaa Hrjiy b tohks B , 
cnerKa pa3BopaHHBaioT Becb jihct 6yMarH ho Tex nop, non a BTOpaa nrjia ne 
BOHHet b CTBop c arJioH B. FlocJie 3Toro jihct SyMarH Hane^KHo 3aKpenjiHioT 
rpysHKaMH. Ztajiee Han tohkoh B ueHTpupyioT oxpaH c TOHeuiibiM noflCBexo-M, 
pacncwiOHceHHHM Ha Bbicoie otctohhhh meHTpa npoeKHHH cjxyronpOTpaKTopa 
ot noBepxHOCTH CTOJia. Ha 
npHMOH BD b 40 — 45 cm 
ot tohkh B y CTa h a b jih b a IOT 
Hrjiy (JioTonpoTpaKTopa, 

CT3BH npHSop Ha pa6oHHH 
CTOJI T3K, HTOflbl BepTII - 
KajibHan ocb ero 3aflHefi 
onopbi TaxjKe npHxojiHJiacb 
na jihhhh BD. 

ZUacJjparMy icoHyca <J»o- 
TonpoTpaKxopa ycTaHaBJiH- 
BaiOT Tax, HTodbi paOoHHM 
OTBepcraeM cjiyxcHJio ot- 
BepCTHe C «aH6oJIbUIHM 
AHaMeTpoM. BrKJHonaioT 
nojrcBeT ceTKH (JiOTonpo- 
rpaKTopa h npoeKTHpyiome- 
ro oTBepCTHH b AiiacjiparMe. 

He HapymaH nojioxceHHH 
KOJIJIHMaiUHOHHOH nJIOCKO- 
CTH TeO^OJIHTa, npHBOHHT 
Tpyfiy b ropH30HTajibHoe 
nojiojKei-iHe h H 3 bohht xpecT 
HHTefi OAHOBpeMeHHO Ha 
rjiaB'Hyio Tonicy ceTKH h H 3 
HeHTp npoeKTupyiomero ot- 
BepcTHH. Ecjih 9 to ynaeicH 
cnejiaTb cpa3y, to npaSop 
ycTaHOBJieH na^jieHcamHM 
o6pa30 M h ero rJiasHbin jiyq 
JICJKHT B BepTHKaJIbHOH nJio- 
CKOCTH, CJieAOM KOTOpOH CJIVJKHT JIHHHH BD. ECJIH )Ke PJiaBH3H TOHKa H 
neHTp npoeKTHpyiomero OTBepCTHH He «6biOT» na xpecT HHTeS, to, coo6pa3 HB, 
b icaiKyio CTOpony «y>KHO c/iBHraTb npaSop hjih Kax ero pa3BopanHBaTb, npn- 
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aaiOT (JioTonpoTpaKTopy Hyxcnoe noaojKCHHe. Ha stom 3aBepmaeTCH npeasa- 
pHTejibHan ycraHOBKa npnSopa. 

OKOHqaTejibHast ero ycranoBKa c opneHTHpoBaHHeM no jihhhh BD ocy- 
mecTBjineTCH nyreM bh3hpob3hhh TeoaoaHTOM nepe3 raaBHyio Ton«y koht- 
pojibHofi ceTKH h uoHTp npoeKTHpyiomero orBepcrafl Ha TOHKy, pacnoaojKeH- 
nyio Ha BepTHKajiH tohkh B. JJjih stoto BKjnonaiOT noacBer ceTKH h bkaio- 
naioT b sjieKTpocerb 3KpaH B. ToneHHoe OTsepcTue b stom 3Kpa«e HaHHHaet 
CBeTHTbca. Ha6aK>aaH b ipy6y TeoaoaHTa CBerameecH OTBepcTHe anpana B, 
CTpeMHTCH nojryHHTb ero H3o6pa>KeHHe Ha «pecre HHTeft TeoaoaHTa, b Kpafi- 
HeM cjiynae Ha ero BepTBKaabHoft hhth. Ecah sto cpa3y Ha6aK>aaTb He 
yaaercH, to caerKa H3M6 Hhiot noaojKeHHe npnSopa Tan, hto 6 h Bee TpH 
tohkh aejKaan Ha KpecTe hhtch TpySbi TeoaoaHTa. Koraa sto OKajKencsi 
aocTHTHyTbiM, mojkho OKOHHaTejibHo cKa3aTb, mto raaaHuft ayn 4>OTOnpo- 
TpaKTopa tohho pacnoaosceH b BepTHKaabHoS naocKOCTH BD, nepneHAHKy- 
anpHOH K BCpTHKaabHOH naOOKOCTH AC. 

3aTeM, 3aMeHHB KOHTpoabHyio cemy nepHoft naeHKoft c cuMMerpunHO 
pacnoaojKeHHUMH npoKoaaMH b Hefi, BKaronatOT hoacbct MaTpHuu h npoeK- 
THpyioT npoKoau b naeHKe Ha oSihhh 3KpaH, npHKpenaemHbifl k Topny pa6o- 
nero CToaa. 3 a Mem b Ha HeM H3o6paa<eHHe asyx CHMMeTpHHHHx othoch- 
TeabHo B totok, aejKamnx Ha och XX npnSopa, ct 3 bht Ha ahhhh AC aBa 
(JjH'KCHpyjOIHHX SKpana TaK, HToSbl H3o6pa>KeHHe Ka>KAOH H3 CHMMCTpHHHblX 
T0H6K coBnaao c BepTHKaabHoS HHTbio 3Kpana. 

Bhkaiohhb ocBeTHTeab h bkaiohhb BepxHHH cbct, npoBepHioT, aeacaT an 
nepeceneHHH HHTeft cjiHKCHpyiomHx ^KpaHOB na aHHHH AC. EcaH HeT, to, 
yCT3HOBHB 3Kp3HbI «a 3TOH aHHHH, CHOBa nOBepHIOT, «>6bK)T» aH CHMMeTpHH- 
Hbie tohkh Ha BepTHKaaH 3KpaH0B. Koraa 06a sthx ycaoBHH OAHOBpeMeHHO 
ocymecTBaenbi, aeaaror Hraofl HaKoabi nepe3 nepeceneHHH HHTeS yeraHO- 
bohhmx ceTOK Bcex Tpex sKpanoB A, B h C. 3aTeM, chhb expaHH, LUTaHreH- 
UHpKyaeM H3MepaiOT 0Tpe3OK AB h caHHaior ero c OTpe3KOM BC. Ecah ohh 
oTAHnaioTCH apyr ot apyra He 6oaee neM Ha 0,2 mm, to ycaoBHe CHHTaeTCH 
BbinoaHeHHHM. 

Ecan jKe pacxoacaeHHe OKaxeTCH Soabine aonycTHMoro, to, aeftcTBya 
HCnpaBHTeabHbIMH BHHT3MH p3MKH C KOHTpOAbHOH CeTKOH, Heo6xOAHMO ne- 
peaBHHyTb ceray bacbo nan BnpaBo, cmccthb tbkhm o6pa3oM raaB«yio tohkv 
cctkh Ha Hy>KHyK) BeannHiiy. II pH stom ctckao caBHraiOT BaeBo, ecan oTpe- 
3 ok AB < BC, h BnpaBo, ecan AB > BC. Hocae stoto, npoaeaaB npeaBa- 
pHTeabHo onepauHio op HeHTnpo b a h h h raaBHoro ayna tjjoTonpoTpaKTopa ot- 
HOCHTeabHO aHHHH BD, BTOpHHHO IipOCKTHpyiOT Te H<e TOHKH KOHTpOabHOft 

ceTKH Ha (JwKCHpyiomHe SKpaHbi. 

CaanaiOT OTpesKH AB h BC\ b caynae pacxojKaeHHH b hx aJiHHax cmc- 
meHHe raaBHOH tohku KOHTpoabHOH cctkh noBTopsioT h aaaee aeficTByiOT 
TaK, Ka« 3 to y?Ke 6biao onacaHO. ^Ba-TpH nocaeaoBaTeabHbix npHfiaHaceHHH 
no3BoaHK)T aofiiiTbCH coSaioaeHHH nocraBaeHHoro ycaoBHH. 

7. ripoeiKTHpyiouree OTBepcTHe b ana^parMe ^ ° T ° ■ 
npoTpaKTopa aoajKHo otctohtb ot raaBHoi tohkh 
KOHTpoabHOH ceTKH npHKHMHoro CTeKaa Ha Bean- 
M H H y (J)OKyCHOrO paCCTOHHHH C "b e M OH IH 0 H $0 TO K a M e - 
p u, Xian onpeaeaeHHH BeaHHHHbi otctohhhh ueHTpa npoeKTHpyiomero ot- 
BepCTHH (J)OTonpoTpaKTopa ot raaBHOH tohkh KOHTpoabHofi ceTKH ycTaHaB- 
aHBaiOT npn6op aHaaorHHHO TOMy, KaK sto aeJiaaocb b npeabiaymeM caynae. 
OpneHTHpoBaB raaBHbifl ayn npn6opa OTHocHTeabHO aHHHH BC, npoeKTHpyiOT 
H3o6paa<eHHe chmmctphhhmx tohok, aemamHX Ha och XX npH ! 6opa, Ha Bep- 
THKaaH cJiHKCHpyiomHx SKpaHOB, ycTaHaBaHBaeMbix Ha aHHHH AC, nepneH- 
aHKyaapHOH k aHHHH BD. XIo^HBinHCb noanoro coBnaaeHHH CBeTabix Kpyac- 
KOB C BSpTHKaaHMH 3Kpa«OB A, B H C H nepeKpeCTIIH yCTaHOBOHHbIX ceTOK 
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3THX 3«paHOB C JIHIIMCH AC, AeJiaiOT lUiKOJI 5 HM'OH nyaHCOHa H HaiKOJlbl 
ToneK A, B h C vepe3 nepeKpecTHH ycraHOBOHHbix ceTOK. 3areM nrraHreH- 
UHpKyJieM H3MepHIOT pacCTOHHHH AC — Xll BS — d. 3Haa paCCTOHHHe X 
MejKfly CUM M eTp H HI bl M H TOHKHMM KOHTpOJIbHOH CeTKH, H'CKOMOe OTCTOH'HHe f 
ueHTpa npoe«unH ot rJiaBHofl tohkh noAcnuTbiBaioT no cf>opMyjie: 

f dx 

Onepammo noBTopsnoT ne Menee Tpex pa3 npH pa3Hbix 3HaneHHflx d. 
M 3 noJiyneHHbix SHaneHuft / 6epyr cpeA»ee apmjjMeTHnecKoe, KOTopoe npn- 
'HHMaiOT 3a OKOHnaTeJIbHblfl pe 3 yjIbTaT. 

3aTeM CHHMaiOT OTcneT co uiKajibi Ha KOHyce npoeKTopa h cjranaiOT ero 
c / cp . Ecjih / niKa/ibi h / npaKTHnecKoe pa3jmqaioTC3, onpeAeAmoT MecTO 
HyjiH uiKajibi Ty6yca h c yneTOM xioJiyneHHoro Mecia Hyjin no iimaAe ycTa- 
HaBJiHBaioT Tyfiyc Ha BeArnmny / 3iljm , paanyio cjxoKycHOMy paccTOHHHio Ka- 
Mepbl, KOTOpOH Hp0H3B0AHJiaCb CjjOTOC'beMKa. 

Mocne 3Toro iHeo6xoAHMo na oooTBeTCTByiomHH OTcneT nocraBHTb Ta«Hce 
nrJiy (jjHKcaTopa, ynTH npn stom mocto hvah ero mKajibi. 

nocjie ycTanoBKH TySyca na f dam onepamiio HenocpeACTBeHHoro onpe- 
ACAeHHH f 3 an » HO npOeKHHHM TOHeK CeTKH H OTCTOHHHIO OT JIHHHH AC HaflO 
nOBTOpHTb. 

M 3 nepeHHCJieHi-ibix ceMH noBepoK TOJibKO noBepKH 1, 2 h 7 ocymed- 
BAHIOTCH JIHHOM, HeHOCpeACTBOHHO paBoTaiOmHM C npuSopOM. OCTaJIbHbie 
noBepKH, CBH33HHbie c locTHpoBKaMH, BbinojiHHiOTCH b m acTepcKHx nepeA 
BbinyoKOM oipHSopa. B AaAbHenmeM, no Mepe pocia cpona OKcnAyaTaimn 
np»6opa, 3TH nOBepiKH MOryT OCymeCTBAHTbCH npOH3BOACTBeHHHKaMH AHIlIb 
b nopHAice HaSjnoAeHHH 3a Texi-mneoKHM cocTOHHHeM npn6opa n He name 
neM oahh pas b toa. 
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Tpy/Ibl MOCKOBCKOrO HHCTHTyTA HI-DKEHEPOB PEOBE3HH, 
ASPOOOTOCbEMKH H KAPTOEPAOHH 
BbinyoK 25 1 957 r. 


Ka4>eapa reofl£3HH 

Aoucht KaHAHaar TexH. HayK B. /'. CeAuxanoeun 

yMET OLUHEOK HCXOflHbIX flAHHbIX B IIOJIHrOHOMETPHH 

Flpn anajiH3e TpHaiHrynamiH, nocrpoeHHUx ao peBoniouHH, Qujio ycra- 
HOBJieHO, i ito npn odpadoTKe pe3ynbTaTOB iiojicbux H3MepeHHft MHorae Tpe- 
yroJibHMKH nonyHHn® Tatcue nonpaBKH b yrnbi, mto AanbneHinee cryroeHHe 
ceTH oKasajiocb hcbo3MO)Khhm; Taxyio ceTb mohcho dbino Hcnonb30BaTb 
TOJibKO npn m cako m acuna d h bt x CbeMKax. Hepe^KH cnynaH, Kor.ua yrnbt 
TpnaHryjiflUHH oa«oh H3 nocJieayiomHX ovepe^eft nocTpoeHHH nonynaioT no- 
npaBKH, BbtxoflHiiuie AaneKO 3a npeflejibt tohhocth btoh TpHaHrynaunH. 

npHBejreM npHMepbi. TpnaHrynHHHH 1867 rona b IlpyccHH dbina ypaB- 
HeHa ABaJKAbi: K3K CBodoAHan ceTb, npn btom cpeAHHH omndKa ypaBHeHHoro 
yrna nonynHnacb paBHon 0",52; sareM «aK HecBodoAHaa ceTb Me* Ay paHee 
nocTpoenHbiMH rp h a h ryn hhh a m h 1837- — 1865 rr. B stom cnynae ouindKa 
ypaBHeHHoro yrna nonynHnacb paBHofi +2", 40, a b HeKOTopbie HanpaBJieHHH 
BBeAeHH nonpaBKH donee 4". 

npn CMbiKaiHHH TpHaHryjiHHHH F epMaHHH h JXamu b HeKOTopbie yrnbi 
dbiJiH BBeaeHbi nonpaBKH b 10" npH cpeAHefi ourndKe yrna +9". 5. 

B. B. Bhtkobokhh b cnoefi KHHre « II p a kt h h ecK a h reone 3 HH» npHBOAHT 
npHMep, b KOTopoM npn ypaBHHBaHHH nojiHroHOB TpHaHryjiHHHH nonpaBKH 
b yrJibi aoxoahjih ao 17". 

3aMecTHTejib HananbHHKa EnaBHoro ynpaBJieHHH reoAe3HH, aapocfioro- 
CT»eMKH h KapTorpacfwH C. F. CynaKOB TaKxe npHBOAHT cjiynan, Korna npn 
BCTaBKe 3anojiHHiom,HX cexeft h phaob pacxojKAeHHH b «oopAH«aTax aocth- 
raAH 13 h donee MeTpoB, a nonpaBKH b yrJibi, H3MepeHHbie c tohhoctmo 
2—3", AoerarajiH 16". 

3th h Apyrne npHMepu noKa3biBaioT, HacKonbKO mo>kct dbiTb HCKa?KeHa 
xopomast no KanecTBy ceTb, earn ona orinpaeTCH Ha nyHKTbi, HMeiomne 3Ha- 
HHTejibHbie norpeuiHOCTH. H3ynenHe xapaKTepa ouradoK hcxoahhx ASHHbix, 
a TaioKe 3aKOHOB, no KoxopbiM 3 th norpemnocTH bahhiot Ha ajieMeHTH no- 
CJieAyiOIHHX nOCTpOeHHH, HBAHeTCH OAHOH H3 aKTyaJIbHblX 33AaH. 

inoBbiineHHe tohhocth onopribix reoAe3HneoKHX oereS He mojkct dbiTb 
AOCTHDHyTO TOJibKo 3a cneT yBeJiHneHHH HHcna npneMOB npn naMepeHHH 
yrnoB hah 3a cneT npHMeHeHHH donee tohhhx HHCTpyMeHTOB. PeniHTb btv 
3anany mojkho toabko nyTeM ooBMecraoro npHMeHeHHH h donee coBepmeH- 
Hbix HHCTpyMeHTOB, h MeTOAHKH h adniOAGH h h , h MeTOAHKH odpadoTKH; no- 
cneAHHH AonjKiia npnBOAHTb k MaKCHManbHOH KOMneHcauHH cnynaflHbix 
ouradoK h ocnadneHHio bahhhhh chctcm aTHneoKHx oihh6ok. 

Flpn ypaBHOBeuiHBaHHH no cnocody HaHMOHMUHx KBaAparoB ncxoAHbie 
AaHHbie ycnoBHO npHHHMaiOT 6 e 3 omndoHHbiMH. B AeflcTBHTenbnocTH nee 
HCXOAHbie AaHHbie HBAHIOTCH AH 6 o H e nOC p eACT B e HH 0 H 3 MepeHHbIMH BeAH- 
HHHaMH, AHdo CjiyHKHHHMH ypaBHOBeUieHHbIX BeAHHHH, HMeKHHHMH 
norpefflHocTH. 

B Haineft reoAe3HneoKofi npaKTHKe onopHbie ceTH ctpohtch no npH«HHny 
«ot odinero k T iacTH0My». 
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Orciofla cjieAyer, mo tojibko noBbimeHHeM tohhocth H 3MepeHHfi He 
Bcer^a mojkho noBbicHTb tohhoctb nocJieayiomero nocTpoeHHa. B HeKOTopux 
cjiynaax oho He HMeeT •HHKaKoro npaxTHnecKoro 3HaneHH5i, Tax xaK mojkct 
6MTb norameHo ouiHSxaMH hcxoahhx AaHHbix, KOTopwe npn onpeAeJieHHbix 
yCJIOBHHX HBJ1HK3TCH TJiaBHblMH HCTOHHHK3MH HOrpeiHHOCTeft. 

B nojiHroHOMerpHH hcxoahhmh Aa«HbiMH hbjishotch a3HMyTbi cropon h 
K oopflHHaTH nyHKTOB panee noerpoeHHoft h ypaBHOBemeHHoft TpHaHryjiauHH 
hah noJinroHOMeTpHH Bbicmero pa3pa^a. 

MTOfibI Cy^HTb O BAHHHHH HCXOA'HbIX AaHHbIX, HaAO 3H3Tb COOTHOUieHHe 
norpeiHHoereH Me>KAy sthmh AaHHbiMH h BHyTpeHHHMH, co 6cTBeH h bi m h , 
norpeiHHOCTHMH ho bo no nocipoeHHa. 

npo(p. A. C. 4e6oTapeB b paSoTe [6] yKa3biBaeT, hto ypaBHOBeiHHBaiHne 
b noJiHroHOMeTpHH ocJio>KHaeTCH TeM o6cToaTeJibCTBOM, hto onopHbie nyHX- 
Tbl He HBAHIOTCH, TOHHbIMH H OUIH6 kH B HX KOOpAHHaTaX, a p3BH0 H a3HMy- 
Tax HanpaBJieHHH c hhx nojiHroHOMeTpua Aonncea npHHHMaTb Ha ce6a. 

noHHTHO, hto b taxom cnynae ypaBHHTejibHbie BbiHHCJieHHa He yjiyqr 
rnaioT pe3yjibTaroB nojieBbix H3MepeHHft, xoth h npHBOflHT k MeHbiueft 
fleipopMauKH OTAeJibHbix Haereft noAHroHOMeTpHqecxoft ccth. 

B padoTe npocp. A. C. ^eSoTapeBa yKa3biBaioTCH h neKOTopbie nyra 
ocnafijieHHa bjihhhhh oihh 6 ok HCXOAHbIX AaHHHX. 

$>. H. KpacoBCKHH B CBoeM Tpy^e «Py.KOBOACTBO no Bbicmeft reoAe3HH» 
(a. I) paccMaTpnBaeT Bonpoc aecpopMaunn npH BCTaaxe TpHroHOMeTpHne- 
ckhx ceTeft II Knacca h phaob II KJiacca Me>KAy onopHbiMH nyHKTaMH h 
CTO poHaMH I KJiacca, Tyr >xe oh yKa3biBaji, hto npn pacneTe AonycxoB npH 
COCTaBJieHHH ycjiOBHii «oopflH«aT B ceTHx II KJiacca oihhSkh KOOpAHHaT 
HCXOAHbIX nyHKTOB AOAHCHbl npHHHMaTbCa BO BHHMaHHe. 

B 1940 r. B nep.BOM c6opHH«e IpyAOB MHHFAhK npocj}. A. C. MeSo- 
TapeB onyCjiHKOBaji ciaibio «OucnKa tohhocth noAHroHOMeTpHHecKHx xoaob 
c yneTOM oiiihSox hcxoahhix AaH«bix». B Heft BnepBue cTaBHrca n ao Hexo- 
TOpoft cTeneHH pa3peaiaeTca Bonpoc 06 oueH«e tohhocth c yneTOM oihh 6 ok 
HCXOAH bIX JUBHHblX. 

HHjKenep-reoAe3HCT FIpaHHC-FIpaHeBHH b 1939 r. onySjiHKOBaJi pa6o- 
Ty [2], PaccMaTpHBaa BenHHHHhi F — tj)y , HKH,HH nenocpe^CTBeuHO H3MepeHHbix 

BeAHHHH U\[, Ui', U/ U n ' H OIUhOoK HCXOAHbIX. AaHHbIX a, P, y, OH npn- 

MeHaeT k TaKoft tpyHKiiHH '(popMyjiy TeopHH om»60K HJia BbinHCJieHHa cpea- 
Heft KBanpaTRqecKoft ouihSkh ^yHKUHH He3aBHCHMbix nepeMeHHbix 

'dF' 






my 
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fas p — cpeAHaa KBaapaTHHecKaa omn6Ka eAHHHHbi Beca, xapaKTepH3yiomaa 
TOKHOCTb H3MepeHHbIX BeJIHHHH; p , — Beca HenOCpeACTBeHHO H3Mep0HHbIX Be- 
JIHHHH; m a , m y — cpeAHHe KBaAparanecKHe ouih6kh hcxoahhx AaHHHx. 

npH H3JIHHHH B KaneCTBe HCXOAHbIX AaHHbIX BeJIHHHH, AeftCTBHTeJIbHO' 
He3aBHCHMbix, 3Ta 't|)opMyjia Bnojine CTporo pemaeT Bonpoc. 

BbiBOAbi npaHHC-ITpaHeBHHa HauuiH npHMeneHHe b npoH3BOACTBe. 06 
9tom cooCmaeT HHatenep JX. A. JlapHH b CTaTbe «OueHKa tohhocth Tpnan- 
ryjiaiiHH npn yneTe oihh6ok hcxoahbix a 2 hhhx», ony6jiH«OBaHHoft b XXII bbi- 
nycKe cSopHHKa ryrK. 

CjIOJKHOCTb OHCHKH TOHHOCTH oSyCJIOBJieHa, TJiaBHblM o6pa30M, 3H3HH- 
TeJIbHbIM HHCJIOM HCXOAHbIX SJieMeHTOB. Hx HHCJIO 0 C 06 eHH 0 BeJIHKO, KOTA a 
oneHHBaeTCH ceTb, OTnocHMaa « oahoh H3 nocAeAyiomHx onepeAeft nocTpoe- 

HHa. B ATOM CJiynae Heo6xOAHMO VHHTblBaTb OUIh6kH SACMeHTOB, OTHOCH- 
mHXCH KO BCeM npeAtlAyiAHM nOCTpoeHHHM. 
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B c6opHH«ax TpyaoB MMHFAhK JvTs 9 h 12 ony&fiHKOBana pa6oia 
aBTopa nacTOflineH CTaTbH. OHa nocBftmeHa yneTy oihhAok hcxoahhx ash- 
hhx npn co3/i,aHHH reo/ic3Haec.KOH onopbi. B pa6oTe ashh o6mne (JjopMyjibi, 
Bbipamaromne 3a«oi-ioMepH0CTH bahsi-ihh ouih6ok hcxoahhx AaHHbix na toh- 
HOCTb onopHbix ceTefl. 

OopMyjibi BbrneAeiibi ajih cjiyqan ypaBHOBeuiHBaHHH no MeTOAy yenoB- 
Hbix H3Mep6HHH. B 3T0M cAynae KoppeAara, BepoHTHeHinHe nonpaBKH H3Me- 
peHHblX BeJIHHHH H OIHhSkH (JjyHK'HHH ypaBHOBeiHeHHbIX 3HaneHHH MOJKHO 
Bbipa3HTb qepe3 CBoSoAHbie njieHbi ycjioBHbix ypaBHeHHH, KOTOpbie b onpe- 
AeAeHHblX yCAOBHHX HBAHIOTC5I pe3yjIbTaTOM He TOAbKO 0 WU 60 K H3MepeHHH,. 
HO H OIHH'SoK HCXOAHblX flaHHbIX. . 

ECAH 6bl OTHOCHTeJIbHbie 01IIH6kH 6a3HCOB, a T3K>Ke OUIHQkH HCXOAHHX. 
a3HMyTOB H KOOpjlH'HaT B Tp H 3 HrVA HUH H , paBHO KaK OHIh6kH HCXOAHblX 
OTpeKUHOHHbIX yFAOB I-I KOOp/pmaT 13 nOJlHrOHOMeTpHH '6bIAH paBHbl IIO BeJIH- 

HHHe h 3HaKy, to b npouecee ypaBHHBBHHH BCTaBjmeMofi cera oihh6kh 
hcxoahhx AaHHbix He 0Ka3a„iH 6 h 'HHKaKoro bahhhhh na BejMHHHbi nonpa- 
bok. OocAeAHHe 6hum 6u cAeACTBHeM TOAbKO oihhSok H3MepeHHH. Ohih6kh 
HCXOAH blX A3HHHX BH3B3AH 6bl TOJIbKO O'ClUyiO OHHlSKy B HOAOJKeHHH, MaC- 
uiTa6e h opneHTHpoBKe TpnaHryjiHUHH. 

Kohchho, b o6ineM cjiynae oihrSkh hcxoahhx namibix He paBHbi Menray 
co6oh. BcjieACTBHe stoto b CBodoAHbie HJieHbi AonoAHHTeAbHbix ycAOBHbix 
ypaBHOHHH BOHAyT pa3H0CTH OUIH'6oK COOTBeTCTBeHHbIX HCXOAHblX AaHHblX. 
IIoOTOMy MOJKHO CKa3aTb, HTO KOODAHHaTbl yCAOBHHX ypaBHeHHH H HaHAdH- 
Hbie no hhm nonpaBKH H3MepeHHbix bcahuhh, a t a Knee (fiyHKHHH sthx bcah- 
HHH HOCAe HX ypaBHOBeuiHBaHHH 6yAyT HCKajKeHbl BAHHHHeM pa3HOCTefl 
oiuh6ok cooTBeTCTBeHHbix hcxoahhx AaiiHbix. 

HeO : 5xOAHMO OTMeTHTb, HTO BAHHHHe OUIH 6 OK HCXOAHHX ASHUblX H3 
H3MepeHHbie BeAHnniibi h sAeMeHTbi TpnaHryAHiiHH 6yAeT HMeTb b oSme.M 
CHCTeMaTHnecKHH xapaKTep. B stom cnyuae npiiMeneHHe cnocoSa HaHMeHb- 
UIHX KBaApaTOB IK ypaBHOBeiUHBaHHIO pe3yAbTaTOB H3M6peHHH CT3H0BHTCH 
He Bnojine aaKOHHbiM. CBofioAHbie HAeiibi ycAOBHbix ypaBHeHHH 6ynyT coAep- 
>KaTb HeKOTopbie oihh6kh, Hnnero o6in,ero He HMeioiHHe c omnSKaMH ypaB- 
HOBeuiHBaeMbix pe3yAbTaTOB H3MepeHHH. IlosTOMy CTeneHb CTporocra pe- 
3yAbxaT0B ypaBHOBeuiHBaeMOH TpnaHryAamiH imh Apyrnx nocTpoeHHH 6yAer 
SaBHCeTb 0,T COOTHOIH0HHH OUIH0OK H3MepeHHH H OHIHdoK HCXOAHblX AaHHbIX. 
Ecah ouih6kh hcxoahhx AaHHbix no cpaBHeHHK) c omnSKaMH H3MepeHHii 
AeftCTBHTeAbHO MaAbI, TO H3 ypaBHOBeiHHBaHHH HOAyHHM nonpaBKH H3MepeH- 
HUX BeAHHHH, BeCbMa 0AH3KHe K BepOHTneHUIHM 3HaneHHHM. OSbIHHafl 
OHeHKa TOHHOCTH OAeMeHTOB HOCTpOeHHH KaK '({lyHKHHH' ypaBHOBeiHeHHbIX 
BeAHHHH TaKHie 6yACT ofioCHOBaHa. 

OA«aKo nance npn eoBpeivreHHOH bhcokoh tohhocth H3MepeiiHH ahhhh 
h yrAOB HeAb3H npeHeSperaTb ouindKaMH hcxoahhx AaHHbix. 

Ecah ypaBHOBeuiHBaHHe H3MepeHHbix BeAHHHH npoH3BOAHTCH no cnoco6y 
HaHMeHbinilX KBaApaTOB oSbHIHblM 06pa3OM, TO 3T0 npHBOAHT AHIIIb k (|)op- 
MaAbHOMy ycTpaHeHHio pacxoxKAeHHH pe3yAbTaT0B H3MepeHHH Me»Ay co6oii 
h c HcxoAHbiMH AaHHbi.MH. Bo BCHKOM CAynae npn 3T0M He HOAynaeM Bepo- 
HTHeHHiHX 3HaneHHH nonpaBOK H3MepeiiHbix bcahhhh. 3to OTpanraeTCH Ha 
OHeHKe TOHKOCTH SAC M ©I-I TO B nOCTpOeHHH K3K (JiyHKlHHH ypaBHOBeHieH'HblX 
BeAHHHH. B 3T0M CAyna© odblHIIbie MeTOAbI OHeBKH TOHHOCTH OAeMeHTOB 
xpHaHryAHHHH yme He npHMeHHMbi. npn npaBHAbnon nociaHOBKe 3aAanH no 
OHCHKe TOBJHOCTH 3AeMCHT0B nOCTpoeHHH KaK ijjyHKHHH ypaBHOBeuieHHbix 
BeAHHHH Heo6xOAHMO yHeCTb BAHHHHe K3K OIUhSoK H3MCpeHHH 3THX BeAHHHH, 
T3K H OinH'dOK HCXOAHblX ASHHbIX. 

TpyAHOCTH npaKTHneoKoro peineimn stoh 3aAanH 3aKAionaiOTCH b tom, 
hto h Te h Apyrne oihhSkh HeH3BecTHbi h HeoTAeAHMbi Apyr ot npyra b npo- 
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uecce caMHx ypaBHHTeabHHx onepaimfi. Ho b o6m,efi Teoperaqecxofi nocia- 

HOBKe 3TOH 3aaaqil Bee xce MOIKHO H3yaaTb B OTAeAbHOCTH HX BJIHHHHe. 

rio-BHflHMOMy, B03MOJXHM pa3JIHM«bie MeTOAbl HCCJieAOBaHHH BAHHHHH 
om»6ox HCxo/rHbix aamHbix Ha TOHHOCTb sjieMOHTOB noerpoeHHfi — TpnaHry- 
AHHHH HAH nOJIHrOHOMeTpHH HJIH BOoSme CpyHKIIHH ypaBHOB*euieHHbix BGAH- 
hhh. Ho jik)6oh cnoco6 yqeTa bahhhhh oiuh6ok hcxoahmx aaHHbix Ha to i i- 

HOCTb (jjyiHKHHH ypaBHOBemeHHbIX B&JIHHHH AOAJK6H COOTBeTCTBOBaTb TOMy 
3a«0Hy, no xoTopoMy sth oihh6kh nepeKaaabmaiOTCH h bahhiot Ha H3MepeH- 
HHO BeJIHHHHbl npH HX ypaBHOBeOHHBaHHH HO CHOCoSy HaHMOHbUIHX KBaH- 
paTOB. 

B Aa-JibneHineM ouihSkh hcxoahhx aaHHbix pasaeAHM Ha ase rpynnbi. 
B nepByio rpynny othbcom oSmyro vacTb bthx oiuh6ox, bo Bropyro rpynny — 
oihh6xh HHAHBHAyajibHbie. BjiHHHHe oihh6ok BTopofi rpynnbi Ha pe3yabTaTbi 
ypaBHOBGUIHBaHHH 6yAeM Ha3bIBaTb KOCBGHHbIM BAHH'HHSM OIIIh6oK HCXOA" 
HblX flaHHblX. 

B y-Ka3aHHbix Tpvaax MUHTAnK aBiopoM 6 ma hsaojkoh oSihhh mgtoa 
OIieHKH BAHHHHH OUIH60K HCXOAHbIX AaHIIblX Ha TOHHOCTb (jjyHKIIHfi ypaBHO- 
BenieHHbix BejinnHH. npn stom ho aejiajiocb HHxaxnx npeanoAOJKeHHft o rane 
h xapaKTepe ypaBHeHHfi, a noaroMy stot MeToa h nojivqeHHbie o6mne tjiop- 
Myjibi npHMeHHMbi h npn oneiiKe bahhhhh oiuh6ox hcxoahhx aaHHbix Ha 

3JI€M€HTbI nOAHIOHOB TpHamryAHUHH, HHBeAHpHbIX H nOAHTOHOM eTp HHeCKHX 
ceTefi. HpHMenHM npeaAoixeHHbifi mctoa k yneiy bahhhhh o-hihRok hcxoahhx 
A aHHbix Ha 3JieMeHTbi nojinroHOMCTpHnecKoro xoaa. 



Phc. l 

Jim npOCTOTH B03bMGM nOJIHrOHOMeTpHHeCKHH XOA BblTHHyron 4>OpMbI 
c npHMepHo paBHbiMH cropomaMH (pHc. 1). Xo a npo jioH reH M excay asyMH 
TBepabIMH TOM'KaMH T h H T k II ABVMH AHHHHMH T A T H H T K T B C H3BGCTHbI- 
mh AHpeKUHOHHbiMH yraaMH; b xoae H3MepeHbi n cropoH h (n+1) yraoB, 
t. e. caeaaHo Bcero (2n -j- 1 ) H3MepeHHfi. HeofixoanMo Hafira aficiinccy h 
opaHnary (n — 1) Toaex noBopoTa. 

B aaH«OM oahhohhom noJiHPOHOMerpimecKOM xoae B03HHKaeT Tpn 
ycaoBHbix ypaBHOHHH. TaK xax aenenne .bthx ypaBHeHHfi Ha aBe rpynnbi 
mojkho npoH3BecTH npocTbiM npeo6pa30BaHHeM iKoopanHaT, to o6mee reope- 
THneoKoe o6ochob2hhg stoto MGToaa 3aecb me n3JiaraeTCH, Tax «ax oho 
aocTaToqHO noapo^Ho H3aojKeHo b ynoMaHyrofl Bbirne pa6ore. 

Tpn ycaoBHbix ypaBHeHHH BbisBaHbi HaananeM H36biToqHbix ncxoaHHX 
aamHbix. CBo6oAHbie qaeHbi sthx ycaoBHbix ypaBHeHHfi 33 bhcht ot ouihCok 
H 3MepeHHfi H OT OUIHSoK HCXOaHbIX aaHHbIX. 

YcaoBHbie ypaBHeHHH mojkho 3anHcaTb b TaxoM BHae: 


[of?'] + — da. K = — /p' , 

(1) 

[Ajc'] — (X K — Xff) =f x ', 

(2) 

[A/]- {y K —y H )=fJ. 

(3) 


Tax xax ncxoaHue aaHHbie HMeiOT ouih6xh, to B03HHXH0BemHe HeBH3XH 
HBAHeTCH pe3yabT3TOM OIHH'COX H3MepOHHbIX BeaHAHH (AAHH .HHHHfi H yTAOB) 
h ncxoAHbix aaHHbix (aHpexuHomHbix vraoB h KoopannaT) . 
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Ecjih b ypaBHGHHa (2) h (3) BMecro BbiracjieHtibix npupameHHft noA- 

CT3BHM HCTHHHbie, a BMeCTO A3'HHbIX KOOp^HHaT TB-epAHX TiyHKTOB — HX 
HCTHHHble 3Ha x reHHH, TO B npaBOH MaCTH 3THX ypaSHCHHH BMeCTO HeB330K 
nojiyqHM Hyjin 

[Ax' -f- a! Ax | — (x K -j- dx K — x H dx H ) — 0, 

[Ay' + dAy] — (y K + dy K —y H — dy H ) = 0. 

Ecjih H3 -jthx yparaieimfi BbmeM cooTBeTCTBeHHO ypaBneHM (2) h (3), 
to HaflfleM 

t^Ax'] — {dx K —dx H ) — - fj } 

I dty]-{dy K -dy H ) = -f; Y 

HcTHHHbie ouihSkh b npHpameiiHHX dAx h dAy 33MeHHM He3 a b hch m bi m h 
BCJIHHHH aMH — OUIHSiKaMB yTJIOB H JII1HH0. 

Jinn 3Toro BOcnoJibsyeMca iijiopMyjiaMH Ax = s cos a h Ay = s sin a. 
riocjie AH^cjiepcrauHpoBaHHH HaSaeM 

dAx = cos a ds — s sin a — , 

P 


dAy — sin a ds -f- s cos a 


da. 


B pe3yjibTaTe HeSoJibimix iipeoSpaaoBaHHft nojiyqnM 


dAx — Ax 


ds 


•Ay 


ds 


da 

P 

da 


d\y = Ay y + Ay 


( 5 ) 


BejiHHH«bi da saecb saBHCHMbie, thk «aK AHpeKHHOHHbie yrjiw hbjihiotch 
^ jyHMUHHMH H3Mepeirabix yrjioB. 

yqHTHBaa 3 to oScTOHTeJibCTBo, npoHSBeACM AajibHCHUiHe npeo6pa30Ba- 
HHH BeJTHHHH da. /I,HpCKUHOHHblii yiXWI KajKAOft CTOpOHbl nOJIHrOHOMCTpH’ie- 
CKoro xo/ia BbimicJiaeTCH no cfiopMyjie 

a; = z H + kp' — i . 180°. 

1 

npoAHuJi'iJjepeHUHpyeM 3 to Bbipaxcemie h nojiyneH«biH pe3yjibTaT 
da/—da H -f- S dp/ 


noncTaBHM b ypaBHCHHH (5), Torna 

dAx/ - Ax/ ^ - Ay/ -■ i dp/- -/ Ay/ • da H 

ds 1 * 1 

iAy/ = Ay/^J+ Ax/ -'j dp/ + - Ax/ -da H 

HcTHHHbie 31-ianeHHH oihh6ok npnpameHHH noACTaBHM b ypaBHeHHH 
h HafiAeM 


[cos a'ds] — / 

Ay/.idp/ 

1 

- — fAv/J ~{dx K - dx H )= -fj 

[sin a' ds] -f- 

Ax/ . S dp/ 

i 

fir* 

+ a ~f [Ax/J - (dy K - dy„] ) = -// 


( 6 ) 

( 4 ) 

( 7 ) 
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BBeaeM o6o3«aqeHHH 

A'= jAy/Sdp/ ; 

PaoKpbiB BbipajKeHHH aah A', nojiyMHM 

A‘ = \{y' n+ i-y!)dM". 
npflSaBHB K 3T0My BbipajKeHHIO HASH 

(/«+!-/«+ 1) ^'«+ 1- 

TOjKAecTBeHHo paBHbiii Hyjiio, Haft^eM 

a 1 =[(/„+! -y;)dp/y +i . (8) 

CoBepmeHHo aHaAorHHHo noAyraM 

B’ = [(x' n+1 -xl)d\ p/]”+\ (9) 

B Bbipa>K€HMHx wa A' h B' ynHTbiBaiOTCH Bee yivibi BnJioTb ao («+l). 
JXajiee 3HanoK i onycTHM, Toraa ypaBHeHHe (7) npHMeT bha 

1 * 1 

[cos a'ds] - —[(/„+! -J'W] - —(y' n+1 —y H )dcc H -(dx K -dx H )+f x '=0 
P P 

[sin a'ds] + -j [(x' n+1 - x')d$']A- ~ (x' n+1 -x H )da H -(dy K -dy H )+f y '= 0 

3 th ypaBHCHHH BbiBeAeHbi aah CAynan, KorAa H3MepeHHbie yrAbi He 
HCnpaBAHAHCb npeABapHTeAbh’O 3a H£BSJ3Ky B CyMMe yrAOB. EIpeAnOAOJKHM, 
hto b KaxcAbiH yroA BBeAeHa nepBHHHaa nonpaBKa, BbipaxcaioiiiaHCH (]>op- 
MyAOH 


.( 10 ) 


v 


h' 


fl - f* 1 


Tor^a HcnpaB^eHHbie yrjibi 6y^yT cooTBeTCTBeHiHO paBHbi 

p,=p/+*/ 


HAH 


?/=Pi — ®i = P/ + 


H 

nAr 1 


( 11 ) 


HCTHHHHe OUIhSkH H 3MepeHHbIX yrAOB o6o3HanaAH dp', HCTHHHbie oiuh 6 - 
kh npeABapHTeAbHO HcnpaBAeHHbix yrAOB o6o3HanaAH dp*. 5 Icho, hto 

Vi + = P< + #<> 

CTKyAa 

rf?/ = dp/ + p/-p|. 

y^HTblBaa paBeHCTBO (11), nOAyHHM 


dPr-=d?/ + 


n + i 


HAH 


[dp]=[dP']+/ P '. 

ripHHHMaH BO BHHMaHHe (1), HaftAeM 

[dp] — da H + da K = 0. 


( 12 ) 


* B najiMeftmeM Bee BejiHHWHH, coOT;BeTCTByioiune Hcnpa«jieHHHM yrnaw, o6o3Ha- 
3eHb[ n.peJKHMMH CHMBO.la.MH, HO 6e3 HITpHXOB. 
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YpaBHeHiie (2) ncuiy’ieHO aah npeABapirreJibiio HcnpaBJiemibix yrJiOB. 
Ho ecjiH yrjiH ncnpaBJienbi nepBU^HbiMH nonp a BKa mh , to h BeAHHHHbi, Bbi- 
qacJineMbie no bthm yrJiaM, Sy^yT yxte hhhmh. CjieAOBaT&nbHo, b ypaBHe- 
HHH (10) BOJIH'HHHbl fj, fj, a', /, 1+1 , y x' n+1 , X- H d% '113^0 33MeHHTb C 
yqeroM BBeAeimon nonpaeKH b yrjtbi. Torjia paBeHCTBa 


(cosarfs]- y [(y„ +1 — y)#]— ~ (y n+l —y H )dx H -(dx K —dx H )+f x =: 0 
(sin ads] -f- y (( x n +i — a ’)^PH~ ~ (-*•»+ 1 x n) dac H (dy K dy H )-\- f y — 0 


(13) 


npeACTaBHT co 6 oh ycjioBHbie ypaBnennH RoopAHHar aah cJiyqaa npeABapH- 
TejibMO HcnpaBJieHHbix yrAOB. 

BbipaxceHHe 


npeAcraBHM b bhac AByx cy.MM 

((y n + 1 - y) d P\ =^«+ i [41 - !>#]• ( 1 4 ) 

C yqeTOM (12) rrcuiyqHM 

[{y n + 1 —y) ^PJ =y «+ 1 ( da A— d *N) - Ml- 

npnfiaBHB k npaBoft qacra paoeHCTBa qjieH 

yn'[ d P] — ( da K- d *fi)}> 

TOJKAOCTBeHHO paBHblH HyJIIO, HaHAOM 


[(y«+i —y) <*P] =•• (yn+i - y n ) ( d *K - dct n) - i(y -y n ) d N= 

— Y]„ +1 (do. K — da H ) — [rj dfi] , (15) 


rAe 


ri i =y i -y u- 

AHaJiorHquo AJiH BTOporo ypaBHeHHH (13) moacho noJiyqnTb 

[(*„+i — ■*) #] = S»+i (<*«*• ~ rfa «) - [W ( 16 ) 

B KOTOpOM it — Xj — X n . 

B cjDopMyjiax (15) h (16) BeJiHq»Hbi x Ll H_y u MoryT 6biTb Bbi5paHbi 
npOHSBOAbHO. BoCnOAb3V»Cb 3THM, UOCTaBHM yCJlOBHe, HToSbl 

[y\ 


[x] 

Z+T H y "- : 


n + 1 ’ 


(17) 


t. e. x n hv u hbjihiotch KoopAHiiaTa mh «nenTpa thjkccth» xoAa. 

BeJinqHHbi ? h ■/] ■ — RoopAHHaTbi BepniHH xoAa, OTHeceHHbie « HOBOMy 
Haqajiy, 3a KOTopoe mh iiphhhjih neHip THjKecTH. Ha30BeM TaKHe koopah- 
«aTH « ne h t p a ji b h bi m H » . BbiqiiCAHioTCH ohh no cJiopMyjiaM 


5/ 


X, 


n+ r 


v,=y/ 


\y] 

ti -f- i ' 


(18) 


Tax Kax E; h tj ■ — yKJioHOHHH ot apmjraeTHqecKOH cpeAHHbi, to 

[£] = 0 h [Y]] = 0. (19) 

rioACTaBHM (15) h (16) b ypaBHemie (13) h, CAeJiaB npHBeAeHHe no- 
Ao 6 hhx qjieHOB, noJiyqnM 

[cos ads] + ~[vid$]+~(y n -y n )dot H -—(y n+1 ~y lx )da. K -(dx fC -dx H )+f x =0 

11 1 - (20; 
(sin ads]-— [?d ; 3]- — (x n —x n )da /r + y (x n+1 ~x u )dcc,—(dy K -dy H )+f y - 0 
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I FIojiojkhm, uto b /jaHHoft CHcxeMe onopHbix nyHKTOB HMeexcH -oSman 

l iacTb ohihSkh b AHpexuHOHHHX yrJiax da. OcTaBiuyiocH uacTb ouihSkh, oxa- 
3UBaeMyio KocBeHHoe bjihhhh 6 Ha aneMeum xo.ua, o6o3HauHM iepe3 §a H 
h da K , a Taxjxe, HMeH b BH^y, uro b (jx>pMyJiax (20) pa3H0CTH (dx K — dx„) 
H (dy K — dy H ) Bbipa35iT Te uacra oihhook, xoTopbie oxa3biBaioT xocBeHHpe 
BJIHHHHe Ha SJieMeHTbl XOAa, o603HaHHM 3TH BeJlHHHHbl COOTBeTCTBCHHO OX „ 
h oy u . TorAa c yueTOM toto, hto 

•^n+l ~ X K> y n + 1 ~y K> 

[cos ads ] + — [Ijdp] + J (y H - J/ U ) Sa w - y (y K -y n )?ia K -5x u 4 f= o 
[sin ads}-^- [M6] — ±- (x H — x n ) oa H -f ~ (x K - Xu )5a K ~dy u +fy= 0 

r r r 

B TaxoM BH£e ycJioBHbie ypaBHeHHH He uaxoAHT npHMe»eHHH, Tax xax 
npn ypaBHOBeuiHBaHHH no cnocoSy HaHMeHbinHX KBaupaTOB nonpaBXH onpe- 
Acjihiotch TOJibxo x H3MepeHHbiM yrnaM h jihhhhm, a HcxoAHbie AaHHbie He 
HCnpaBJIHIOTCH, EcJIH peJIbK) ypaBHOBeuiHBaHHH HBJIHJIOCb HaxO>Kp,eHHe no- 
npaBiXH H X HCXOA'HbIM HaHHbIM, TO H€06xOflHMO OblJIO 6bl 3TH OIHHCkH Bbl- 
pa3HTb xepe3 ouih 6 xh Henocpep,CTBeHHbix H3MepeHHH Boex panee npoH3Be- 
uenubix nocTpoeHHH. Taxaa 3a^ana, ohobhaho, 6bma 6bi Hepa3peiHHM0H. 

YpaBHeHHH BH^a (21) mojkho HcnoJib30Baxb npH oueHxe touhocth nojin- 
rouoMeTpHHecKHX xoaob c yueTOM oihhSox hcxoahhx ^aHHbix, a Taione npn 
opeHxe xocBeHHoro bjihhhhh oihh 6 ox hcxoahhx flanHbix Ha ojieMeHTbt noJiH- 
roHOMeTpHuecxoro xoAa nocjie ypaBHOBeiuHBaHHH no cnocoSy HaHMeHbuinx 
XBa^paTOB. B CTaTbe paccMaTpHBaeTCH nocjieAHee. 

Bocnonb3yeMCH o 6 hhhoh cJiopMyjioH ycnoB«bix ypaBHenufi 

I. [^] + A p = 0 

II. [cos a ds\ + y [nj d^ .+ F x = 0 

III. [sin a ds}-y [5 rfp] + F y = 0 

ho 6yaeM HMeTb b Buny, hto HeBHBXH Ap, F x h F y hbjihiotch pe3y.ab'raTOM 
He TOJIbXO OUIh 6 oX H3MepeHHH, HO H OIHHOqK HCXOAHHX AaHHbIX. 

Ta«, ajih CJiyuaa npeABapHTejibHO HcnpasAeHHHx yrJiOB mojkho 3anHcaib: 

I. F p — 

n - F x =y{y H -y^da H - L(y K -y u ) d a K - dx u +f x 

IIL F y = 7 (■*« - x ix) dct n + 7 (*K — x u) d *K - « + fy 

3necb f x H fy — naCTH HeBH30X, BbI3B3HHbie OUIH6xaMH H3MepeHHH, 3 
ocTanbHbie MJieHbi BbipaxcaioT BJIHHHHe oihhSox ncxo^Hbix j;aHHbix Ha He- 
BH3KH. Ecjih npe^BapHTeJibHO HcnpaBJieHHe yrJiOB He 6bi.no caejiano, Tor/ia 
ypaBH0HHH II H III H3 (22) OCTaiOTCH 6e3 H3MeHeHHfl H TOJIbKO B ypaBHe- 
HHH (I) Ag = + ta K — Sa^. 3 to naer npano ^JiH u,ajibHefimHx paccyxc- 

AeHHH HcnoJib30BaTb ypaBHeHHH (21). B stom ypaBHeHHH d$ t h ds f - hcthh- 
Hbie oihh 6 xh npeuBapHienbHO HcnpaBJieHHbix yrJiOB h HCTH'HHbie oihh 6 xh 
H3MepeHHbIX JIHHHHi. yxa3aHHbie OUIH^KH H3BeCTHbI. Ho H3 ypaBHOBeuiHBaHHH 
no cnocody HaHMeHbuiHx XBaupaTOB huxoahm BepoHTHe&urae nonpasxn 
x ymaM h ahhhhm. 3th nonpaBXH ycTpaHHioT hcbh3kh Mexcay H3MepeHHHMH 
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H OIIOpHblMH flaHHMMH H y^OBJieTBOpHIOT OOCTaBJieHHbIM Tp6M yCJIOBHHM 
ypaBHeiiHHM. nonpaBKH /iojihchbi, no bosmojkhocth, yjiyniiiHTb pe3yjibTaTbi 
H3MepeHHH H B H3BGCTHOH CT6I16HH 33MeHHTb HCTHH'Hbie OIUH-6KH H3MepeHHH. 

SaMenjm b Bbipa*eiiHH ( 21 ) HCTHHHhie oihh 5 kh hckomhmh nonpaBKaMH, 
nojxyHHM OKOHnaTeJibHo: 

i. K] + / ? P =o 

II. [W COS <X]+ y h »"] + F x = 0 ^ 

III. [wsina] —■ [£ v"\ -f F y = 0 

3n,ect i> /' a W; ■ — cooTBeTCTBeHHO nonpaBKH b yrjibi h jihhhh. 
lloTpe 6 yeM, hto'Sh 

[/>,w a ] + [pp®' 9 l = »nin. 

XfjiH HaxoKAeHHH BeooB HMeeM 


P*,= 


nr 


p 2 s,. 


Pe = 


m ft 


(25) 


B noJMroHOMeTpHH b (J)opMyjie jxjih Beca cropoHbi BeJiHHHHa cncTeMaTH- 
necKHx ouihSok He yHHTbiBaeTCH, Tan «aK npennonaraeTCH, hto Bee M-epu 
K yCTpaHeHHKl HX IipHHHTH H CTOpOHbl XOAa CpaBHHTeJlbHO HeBeJIHKH. Koo4>- 
c|)HUHeHT C MOJKOT 6bITb BblSpaH «npOH3BOJIbHO». IIOTpeSyeM, HTOdbl C = P 9 , 
Toraa 


Ph 


PSi 


V- 


mf 


(26) 


B ycJiOBHHx ypaBHeHHHx (21) nonynHM 
a ± = a%— a 3 — ■ • • — &n+i ~ i 

1 


A = • • • = *«+i= y Vi, *„+2= cos a x 
= cos « 0 . . . b 0 „ +, =cos a 


°n + 3 


: c n+ 1 : 


y & c n+2— s in *i; c (r +B=sin « 2 


(26') 


• • • c,, !+1 = sina„j 

Tpn ycnoBHbix ypaBHeHHH no3BOJi5noT cocxaBHTb Tpn HopMajibHbix ypaB- 
HeHHH Koppejiat 


(27) 


(aa 

k v 4 

ab 

“t - 

ac 

kg ~t Ap — 0 

k s ~\~F x — 0 

7.. 

Ifl 

ky + 

P 

bb 

^2 + 

P 

~bc 

\p 

i?] 

k-i = 

P 

be 

J. 

^2 + 

P 

cc 

p _ 

b s + F y =0 


BbmncjiHM K03c})t|)HnHeH r rbi HopMajibHbix ypaBHeHHH 


aa 


_ n -f 1 


ab | 

7 


’U — L =0; 1 = - — [S] = 0. 

J P?\ J P P? 
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0603Ha«IHM K03^)(J)HHHeHTbI ‘HOpMajIbHblX ypaBH&HHH 6yKB3MH C AByMH 
HHASKcaMH, nepBbifi H3 KOTopbix o6o3HanaeT HOMep ycjioBHoro ypaBHenasi 
nepBoro mhokhtcjih, BTopofi — BToporo MHO*HTe;iH, Torn; a 


\jr Q " t~' ItJ 


f]=<?.»= 0; [y|=Q„= 


P?2 


Qi 2 =0; (28) 

fo 2 ] + [S COS 2 a] = j-W] + , (29) 


rae 


V 

p?' 


■<r. 


= <? 2 S = - ft 51 +[s sin a cos a] = — — [ijg] + 


TA xty 


j]= Q<x=^l?\ + [s sin 2 «] = ■ j- [5 2 ]+ 


P 

Ay 2 


(30) 


(31) 


C yieTOM BBe^eHHoro o6o3HaneHHH HopMajibHwe ypaBiHeHHH KoppeJiaT 

TipHMyT BHA 

I- <?n^i + ^ = 0 

n-Qn** + Q»k* + F x =o S- ( 32 ) 

III. (? 2 S ^2 + Q-dS + F y— 0 

Peuian ypaBHeHHH, noJiynHM 


^ 1 — > ^ 2 — yy (Q28 Fy QuB^x) 


fll 


^3 — "yy (QltF; x *?22 Fy) 


W 


A/— O22 * Qss Q%3‘ 

EcJIH B ( 33) Q 3HMeHHTb HX Bbipa>KeHHHMH, TO nOJiyHHM 

pF$ 


(33) 


(34) 


^ ti-\- 1 


N 


M)-(ra + fH)i 


(35) 


TaKHM o6pa3€M, Koppenara BhipaxteHbi nepe3 CBoSoAHbie hjighh ycJiOB- 
HblX ypaBHeHHH. ECAH HCKOMbie nonpaBKH BHpa3HTb H6pe3 KOppeJiaTH H3B6- 
CTHblMH CnOCOfiaMH. TO nonpaBKH K H3Mep6HHHM BBJIHHHHaM 6y^yT Bblpa- 
>KeHbi nepe3 CBoSo^nbie nnenbi vcjiobhhx ypaBneHHH. Ta«, nojiynHM 

F{i f? (^2 + ^3). (36) 


pQn 

W^^Xikz + tyikz. 


(37) 


Bbipa3HB Jiiodeft ypaBHOBejneHHbiH aneMeH-r nonn rono m eTp h neoKoro xona 
b BH^e ^yuKUHH H3MepeH«bix BejiHHHH h hx nonpasoK COTJiaCHO (36) H (37), 
noJiynHM B03 m o?kh ocTb HccJieAOBaTb KocBeHHoe bjihhhh 6 oihh 6 ok hcxoahhx 
A 3HHHX «a 3T0T SJieMeHT. 
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OopMyjibi ( 36 ) h ( 37 ) AaiOT nonpaaKH b bhas AHHefeoft cjjyHKAHH cbo- 
6 oahhx qjieHOB ycjioBHbix ypaBHeHHH, a CBoSoAHbie qjieHbi hbahiotch, b cboio 
oqepeAb, cpyuKUHefi oihh 6 ok H3MepeHHH h ouihSok hcxoahhix AaHHbix. 

npeAHOAOXTHB, HTO H3Mep0HHH npOH3BeAeHH C OqeHb BblOOROH TOHHO- 
CTbK) H OWH6K3 MM H3MepeHHH MOJKHO HpeHefipeAb, MOJKHO CHHTaTb, HTO 
HeBHBKH Fp F x H F y HBAHIOTCH CACACTBHeM OIHHSoK HCXOAHBIX Aa'HHHX. 

BbipaxoeHHe «oppenaT, nonpaBOK h (byHKUHfl nepea CBoSoAHbie HAeHbi 
HBAHeTca, no cyra AeJia, Bbipaxcem-ieM hx nepes oihhSkh hcxoahmx AaHHbix. 
OcTaeTca Haft™ aaBHCHMOCTb, BbipajKaiomyio TOHHOCTb cJjvhklihh ypaBHoee- 
meHHbix 3i;aqeHHH H3MepeHHHx bcahhhh iiepes CBoSoAHbie nneHbi ycnoeHbix 
ypaBHeHHH. 3 to ho 3 boabt hoc ji eAO b a tb Kocseimoe bahhhh 6 ouih 6 ok hcxoa- 
Hbix AaHObIX Ha AIOldOH QJieMOHT n 0 JIHTO H 0 M€Tp H H eCKOFO XOAa nOCJie ypaBHO- 

BeuiHBaHHH no cnoco6y HaHMeHbiHHx KBaApaTOB. 

IlOAOJKHM, HTO tl H3MepeHHbIX BeAHHHH X>', X 2 ', Xz , . . . X n ', ypaBHOBe* 

HieHHble 3HaqeHHH KOTOpbIX X\, X 2 , X 3 X n CBH3aHbI HeKOTOpbIMH ycjio- 

BHHMH, BblTCKaiOIHHMH H3 H3AHHHH HCXOAHbIX A3HHBIX ())/, W./, HOAyH eH'HbIX 
He3aBHCHMO OT H3Mep€HHft. 

OyCTb 3TH yCJIOBHH AAH ypaBH0B6UieHHbIX 3HaneHHfi BeAHHHH HMCIOT BHA 


4^1 (-^1) X 2 , Xg . 

• x ,v 


• •) = 

0 

4a ("^i> Xi 2i X 3 ■ 

■ x n> 


-•) = 

0 

*^2» *^3 * 

■ X n-> 

(1 >/, w 2 ' . 

•■) = 

0 


KpoMe Toro, b ahjibhohuism 'SyneM paccM aTpHBaTb neKOTopyio cjjyHKHHio 
yKa 3 aHHbix ypaBHOBemeHHbix BeAHHHH h hcxoahbix AaHHbix 


U — F{x v x 2 , x 3 . . . x„; <V> o) 2 ' • )• (39) 

Boo6me roBopH, ominlKaMH eonpOBOJKAaiOTCH H3MepeHHbie BenHHHHbi 
h HCxoAHbie Aa«Hbre. OAnaiKo HcnpaBACHHio noAAeJKaT tojibko H3MepeHHbie 
BejiHHHHbi. ripeACTaBHM ycjiOBiibie ypaBHeHHH b ofimeM bhAc b cjiopMe ah- 
HeiiHbix kJjvH'Khhh nonpaBOK H3MepeiiHbix BeAHHHH 


a i Vi + Wn + a 3 v 3 + • • • + a n v„ +^!= o | 
b x v t + b 2 v 2 + b 3 v 3 + . . . 4- b n v„ +w 2 — 0 \, 


(40) 


TAe BeAHHHHbl W t — tjj,- (x/, X 2 ', X g ' . X,/; Wj', (!) 2 ') — CBo6oAHbie HA0HbI 

H HpeACTaBJIHJOT 0060ft CJieACTBHe OUIhSoK H3MepeHHH H OIHH 6 oK HCXOAHbIX 
AaHHbix. 

OyBRHHIO U Bbip33HM «aK fj.lVHKHHIO H3MepeHHbIX BeJiHHHH, HX nonpaBOK 
H HCXOAHbIX AaHHbix K ' r '' : 

U=F(X 1 ' + V 1 ; x 2 '-\-v 2 ..x n ' + vj o) 1 + A<b 1 ; o> 2 + A(o 2 +...), (41) 

rne a v o ) 2 . . . — HCTHHHbie 3HaneHHH hcxoahux AaHHbix, Awj, Aco 2 — hcthh- 
Hbie OIUH'SkH HCXOAHbIX AaHHbix. 

ripeHedperaa BejiHMHHaMH BToporo nopHA«a h nonaraa, hto Manbie no* 
npaBKH ■v i h oihh 6 kh A« ( . hbahiotch BejiHHHHaMH nepBoro nopHAKa, mojkho 
3anHcaTb 


dF 


dF 


dF 


^ - F ( x i ) x 2 , x g , . . ,x n '; u) 2 . . .) -f- v 1 + -^3- -f- v 3 -f- 


t , dF dF . 


dx 1 

dF 




dx 2 

Aw 2 -f- . . 


“ 2 

Hah eoKpameHHH sanHCH BBeAeM ofiosHaHeHHH: 

U 0 F ( x 1 ) x 2 , . . . , x n , Wj, w 2 , . . . ), 


3 TpyAw MHMPAhK, Bbin. 25 
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| r,ne U 0 — 3Ha i ieHHe cpyHKiUH U, BbmncAeHHoe no H3MepeHHHM siraneHHHM 

BejinqnH x/ a 6e3ormi6oHHbiM hcxoahhm ashhhm; = /, — nacTHbie npo- 

H3B0AHbie 3TOH (JjyHKUHH no H3MepeHHbIM BeAHHHUiaM H^ = F t — nacTHue 

npOHSBOAHbie (jjyHKHHH no HCXOAHbIM AaHHbIM. 

C yneTOM sthx o6o3HaqeHnfi mnyHHM 

U = t/c+Zi®! +/2 lZ, a + /s' Z; 3 + • • •fn V n + ^ 1 ^ 2 ^ W 2 + • • • (42) 

Ecah HMeeM bhchhhh xoa (cboSoahuh) , to ouihSkh hcxoahhx AaeHbix 
OKa3UBaiOT Ha (JiyHKUHio ypaBHOBemeHHbix bcah^hh TOAbKo npHMoe BAHHHHe, 
KOTopoe aah 4>yHKUHH 3aAaHHoro BHAa ocTaerca nocTOHHHbiM. Bha <J>yHKu;HH 
He H3MOHHTCH, eCAH paCCMaTpHBBTb HecBo6oAHbie cera. Ho 3AeCb, KpOMe 
npHMOrO BAHHHHH, Ha AaHHyiO (fiyHKHHK) OIHH6 kH HCXOA'HbIX AaHHbIX OKa3bI- 
BaioT n KOCBeHHoe BAHHHHe, xoTopoe, Kax y>Ke yKa3biBaAocb, Bbi3bmaeT 
Ae^opMauHio ceiH. 

Kax b CAynae cboSoahux ceien, Tax h HecBo6oAHbix nocAeAHHe lAeim 
cJjyHKiiHH (42) , F x Awj, F 2 Ao > 2 . . . BbipaxcaioT npaMoe BAHHHHe oihh6ok hc- 
XOAHblX AaHHbIX, a BTOpbie/ 1 'D 1 ; / 2 Z' 2 33BHCHT H OT OIHhSoK H3MepeHHft, H OT 
OUIh6oK HCXOAHbIX ASHHUX, BbipajKaH iKOCBCHHOe BAHHHHe nOCAeAHHX. 

PaCCMOTpHM ^yHWUHIO 

bU — f 1 v 1 4-/^2 +/i' y s + • • ■ J rf\ v n> ( 43 ) 

TOHHOCTb KOTOpOH 33BHCHT OT 01 IIh 60 K H3MepeHHH H OT HHAHBHAyaAbHbIX 

oiuhCok hcxoahhx AaHHbix, HCKaacaiomHx CBo6oAHbie MAeHbi ycAOBHbix ypaB- 
HeHHH. C yneTOM Toro, hto nonpaBKH b o6meM bhac BbipajxaioTCH ucax ij 

V i = 4- (0/*l + + C i k 3 +...)> 

Pi 

npeo6pa3yeM (JiyHKUHio (43) h Bupa3HM ee aepe3 KoppeAaTU HopMaAbHbix 
ypaBHefHHH; TorAa noAynHM 

A£/= — (a 1 k 1 -\- b t k 2 + c-Jt z + • • • r-Jt r ) + 

P i 

+ {r ( fl 2^i + k>*2 + c.,k n + . . . r, ,,k r ) -f 

Pi 

+ • • • + 

+ {r a n ki + b n k i + CnK + • • • + r n k r ), 

r n 

HJIH 

f]^ + [y]^ + ...+ [^j^. (44) 

npHHHMaa bo BHHMaHHe Bupa*eHHe xoppenaT nepe3 CBo6oAHbie bachm, 
HaSAeM BHpajKeHHe cJiyHKHHH A U nepea cBoftoAHbie HAenbi: 

>=-ff ]-^ + [f]^ (<, ” F '- Qs * f ' ,+ 

+ \f\w ( Q™ F *- Q ™FJ- ( 45 > 

O603HaHHB 3To ' ypaBHCHHe HeTBepTblM HOMepOM, HaflACM 

\f\=^. ■ [f ]=<?-• w 
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C yveTOM panee nuBe;i.ei-rnbix 3HaqeHHH /uih a, b, c,{ 26') noJiyqnM 

\af 

P 


Q 


14 


m 


(47). 


Be.iiHqHHbi fi 3/recb qacTHbie npoH3BO/(Hbie cooTBeTCTByromefi BecoBOH 
cJ)yH«I],HH no H3MepeHHbIM BeJIHTOHaM. 

<Py>HKHHH (41) MOJKeT 6btTb npeACTaBJieHa Ta«: 


A£/: 


F„ . i (n f 
9 ~Qn + N iQ * if y 


Q* 8^)+ ^j{QnF x -Q*>Fy)- 


Hocne HeKOTopbix npeo6pa30BaHHH noJiyqHM 

A//=-/^ + ^ ( q 2B q S4 -QwQ^+^iQnQu-QM. (50) 
Bcjinai-mbi Q ecTb KBaapaTHnecKne h HeKBanpaTHneoKHe KostjHjiHuneHThi 

HOpMaJIbHbIX ypaBHeH'HH H ypaBHCHH/I (47); OHM 3aBHCHT TOJIbKO OT 'KOSCj)- 
(^HHHeHTOB yCJIOBiHHX ypaBHeHHH. 

06o3na i iHM: 


~^ti = iA); X7 (<?23 ^“ Qa3 Qfu) = (B) | 

I- 

yy (Q 23 Q 24 Q 22 Q 34 )— (O 

Torna (jjopMyjiy (50) mojkho 3anncaib Tan: 

A U = (A)F f + (B)F x +(C)F y . 

H3 ypaBHeHHH (23) cjie/ryeT, hto 


(51) 


(52) 


/Wp + /V; F x=fx + FJ> F y =f y + F y \ 
npH hccji en;o 3 a hh h ypaBHeHHH (52) mojkho noftra hbvmh ny'THMH. Ecjih 
HCXOflHbie Aamibie 6e30iim6oqHH, to CBoOoniibie qjieHbi mojkho Bbipa3Hib 
Hepea oihhSkh HaMeperabix nen hhhh. Toma 


fi = a t A t -j- a 2 A 2 + a 3 A 3 4- • . • ; 
A = Pi ^1 + §2 A + A ^3 + • • • j 
A — Yi A i + Ya A 2 + Ts + • • • ; 


r#e a,-, ,3,., Y( h t. /i. — qacrubie npoH3BO/iHbie ^yHicmni, oooTBeTCTByioiiieft 
BblHHCJieHHK) TOH HJIH HHOH HeBH3KH IIJIH CB 06 o/ieorO H.JfeHa ypaBHeHHH. 

Ilo//CTaBHB 3HaneHHH CBoSo/rHbix qjieHOB b (52) h nepefi/iH oObtrabiM nopnn- 

«OM OT HCTHHI-Ibix OIHHOoK « Cpe/THHM 'KBa/rpaTHHeOKHM, HOJIVHHM tjjOpMyjiy 
c pen Heft KBanpaTH'iecKoi ouihOkh (JjyHKHHH, npHronnyro jvm ouenKH tohho- 
cth ypaBHOB'enieHHbix p/ieM-eHTOB noHHro'HOMeTpHqecKoro xojia 6e3 yneTa 
cihh6ok Hcxo/iHbix naHHbix. Tarae (fiopMyjibi HaH/ieHbi npocj). A. C. BteSoTa- 
peBbiM. 

Boeno/ib3yeM€H ypaBiieHneM (52) hjih ohchkh KocBeHHoro bjihhhhh 
OUIhSoK HCX'OZ/HblX //aHHblX Ha CjiyHKHHK) ypaBHOBemeHHblX Be/IHHHH. BvneM 
CHHTaTb, HTO H3Mep6HHH 6e30IIIH6oHHbI. Toma CBoOoHHbie HJJ GUM Fo t F x H F v 


3* 
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I HBAHK)TCH pe3yjIbTaTOM BAHHHHH OIHH 60 K HCXOAHUX ASHHUX. KoHeHHO, Bbl- 

pa3HTb hx, «a« b npe^HAymeM cxynae, qepe3 He3aBHCHMue BexHHHHbi — 
oiiihSxh HenocpeacTBeHHUx H3MepeHHH, nocAyjxHBiiiHx aah noJiy^eHHa hc- 
xoahux AaHHHX, — 3aAana rpoM03AKaa h bpha ah pa3pemHMaa, Tax xax ! 
oihh6xk hcxoahux AaHHUX b 6oAbiiiHHCTBe cjiyqaeB hbahiotch 3aBHCHMbiMH 
BCAHHHHaMH. 

Xfxa nposefleHHH nofloSHOro HccAeAOBaKHH we o6a3aTeAbHO nepexoAHTb 
k cpeflHHM KBaapaTH'ieoKHM omafiKaM, a aocTaTorao HccAeAOBaTb cjiynicuHio 

A U' = (A) Fj + (B) F’ + (C) F y \ (53) 

Ona noxyneHa H3 ypaBHeHHa (52) nyieM BbiAexeHHH tojibko toh aacTH, 
xoTopaa cB33aHa c bxhhhhcm ohihSox hcxoahux AaH«ux. 3Aecb xoacbtjjH- 
UHeHTU nponopuHOHajibHOCTH (A), ( B ) h (C) Te ace, hto h b npeAUAymeM 
cxynae, xorAa HCXOAHbie xaHHbie noxaraxHCb 6e3omH6oHHUMH. 3 to Tax h >. 
Aoajkho 6uTb, h6o Aet^opMauHa noJinroHa b pe3yAuraTe bahhhhh pa3H0CTH 
OIUHSoK HCXOAHUX AaHHUX — KQCBeHHOe BJIHHHHe H UpOHCXOAHT no TOMy >K6 
3axony, ato h o6pa30BaHHe nonpa3ox k H3MepeHHUM BexHHHHaM. Buhhcjic- 
HHe X03tj)([)HUHeHT0B KOCBeHHOrO BAHHHHH OIHHOOX HCXOAHUX AaHHUX (A), 

(B) H (C) AAH KOHKpeTHO 3anpOGKTHpOBaHHOrO HAH y>KC inpOAOJKeHiHOrO 
XOAa He COCT3BHT TpyAa. Z(aH 3TOTO HaM HaAO BbIHHCXHTb K03 (J) (J) huh eHTU Q. 

J(AH HX BUHHCACHHH HCnOAb3yeTCH TadAHIia iKOOCjMjjMUHeHTOB HOpMaAbHblX 
vpaBiieHHH h BecoBue cjjyHxiiHH, cocTaBAaeMue aah KaxcAoro oxeMCHTa, 
BAHHHHC OIHH'SOX HCXOAHUX AaHHUX H3 KOTOpblH HaAO H3yHHTb. Ot 3THX 
bgcobux tjjyHK.ii.HH 6epyTCH nacraue npoH3BOAHue. J(ah npocTOTu paccyxc- 
A€HHh SyACM cHHxaTb, hto noAHroHOMeTpHHeoKHft xoa BUTHHyT h HMeer 
paBHUe CTOpOHU. OSriXHOCTb BUBOAOB OT 3T0T0 He HapyiHHTCH, TeM SoAee, 
hto BUTHHyTue xoau «a npa«THKe BCTpenaioTCH oneHb nacTO. npeHMymecTBa 
BblTHHyTOTO XOAa H3BeCTHH. 

Tax Rax ycAOBHbie ypaBHeHHH cnpaBeAAHBbi npn ak>6om noxoxceHHH 
oceft KoopAHHaT, to noBepHeM och Tax, hto6u ocb aScuncc pacnoAoxcHxacb 
no HanpaBAOHHK) 3aMUxax)mefi XOAa h coBnaAaAa c «efi. 

HoBbie och KoopAHHaT na30BeM x" a y". UeHTpaAbHbie xoopAHHaTU, 
oorAacHo cymecTByiomHM b reoAe3HH npaBHxaM, Ha30BeM tj" h J^Hpex- 
UHOHHue yrAbi npn hobom noAoxteHHH ocefl o6o3HanHM nepe3 a", t. e. SyAeM 
CHHTaTb, HTO 

a/' = a,-e, (54) 

rae 8 — AHpexuHOHHUH yroA aaMuxaromeH. YcxoBnue ypaBHeHHa (24) 
ncpennmyTCH aah Hamero CAynan Tax: 

I. K] + V = 0 

II. [cos a" w] + -i- [f]" v"] + F x " = 0 
III. [sin t." w ] — u"] + F y " = 0 

rAe Ap"; F x " h Fy 1 ' — hcbhbkh npn noBepHyTbix ochx xoopAHHaT. 

ai " = a./' = a g ". . . == a n " = 0; cos a"= 1; sin a" = 0; 

— r] 2 " = ri s " = ... = — 0 ; ~ s 2 = s 3 = . . . = s n — s, 

sn = L, 

TAe L — 3aMU«ax)maH. 
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Toraa ycJiOBHbie ypaBHeHHH npHHHMaioT npocTofi bh&: 

I K]+V=° 

II. [»]+/=■/ =0 . (56) 

III. — 

Bhhhcjihm KoacjjcJjnuHeHTbi HopMajibHbix ypaBHeHHH flJiH stoxo cJiyxaa 
Qu=^~; <?12 = 0; Q 13 = 0; 

Tax xax L r i] = [£] = 0 ‘ 

Q* = [s}; Q s * = Q * 8 = 0 

Bee HeKBaapaTH'-wibie xoecjxpHUHeHTbi HCHe3aiOT, a k b a ,np a t h h ii hc 3HaHH- 
Te.nbHo ynpoipaioTCH. 



n-i n 


B xoAe c paBHbiMH cxopoHaMH (pHc. 2) fljia cjiynaa, xoraa n — hhcjio 
nexHoe, irei-iTp THHiecTH xoah paoncviaraeTCH b BepiuHHe (^y+ljj, . 
IloflCHHTaB aSonHccbi Bcex Tonex xo,na, nojiyHHM 


-W = +W=(j -1 )-5 

- 5,"= + £"„+*_,-= (y-/+l)-s 

C" , U" / n n I 1 A 

- ^- + ^ + 2“(t~T +1 / s 


OTCHD^a HMeeM 


[n n+1 = 2s 2 Jl 3 + 2 2 + 3 2 +. . . -f (j - i+ 1 y + 

+'" + (f~')' + (0h 2 4((f)(f + ')( 2 T + O} = 




/i (« + 2) (»+!)■ 


B cjiynae, ccjih hhcjio ctopoh xoja n HeneTHoe, nenTp TJOKecTH M na- 
xo^htch b cepejiHHe cpeA'Hefi jjhhhh, h ror^a afieiiHccbi Tonex xo,a;a 6ynyr 
paBHbi 
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-V = + *'«+ i = T' s ’ 

. 

-5i*= + 5 V, + 2 = (j~ i + 1 ) s ’ 


■V 


n ± 1 ' 
2 


+ r !± , = i-s- 


+ 


Orcio^a cjreayeT: 

G'^ 1 = SsS 1 (i )+ (■§■)+• • +(f - 1 )'+ (£)' ) = 

= ^ { l 2 + 3 2 +...+(« -2) 2 +« 2 }=y{-g-»(»+l)(2»+ 1)- 
_ [2 2 + 4 2 + ... + («-l) 2 ] j = yj|-(«+l)(2«+l)-4[l 2 + 2 2 + 

' • •+ (^)]}= + *>- “ 
= ^»(« + l)(» + 2). 


t. e. b 3 T 0 M cnyqae noJiyqHJiCH tot are pe 3 yjibTaT ( 59 ), c yqeroM KOToporo 
nojiyqHM rjih KoeiJxJmuHeHTa Q 33 


?93 — ~ * 12 n ^ ^ n 


(60) 


Bee oCTaJibHHe K034>(j)HUHeHTbi ypaBHeHHH (44), npeacTaBJieHHbie <jjop- 
MyJiaMH (47), (48), (49), npHMyT Scwiee npocTofi bh,h, a HMeHHo: 

ln+l 


Q» = 


-K 

Q 2 4 = [s/]"t? +! 

Qu = - 7 RW+' = ■ - q [fs (j - 1 + 1 )]' + ' ‘ 


(61), 


y'HHTbIBaH (57), (60) H (61), MOWHO BbiqHCJIHTb K03(J)4)HiUHeHTbI KOCBeH- 
Horo bjihhhhb (A), ( B ) h (C) jtflji Hauiero cjiyqaH 

n=q 22 - Q w - Q 2 2S = y^TY ( n + ] ) (" + 2)- 


HmOH B BHfly, qTO 
ncwiyqHM 


[s] = L — ns, 

N=3-.^-{n + \){.n + 2). 


CorjiacHo (51) HaftfleM 

{ Qu _ [p\n + l- n 


p_ m_. 

+ r 


(62) 
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/ d\ 1 (f) n n n ^ Qm _ Qm 

(S) -v <«»■«“ - «-<?*) rr- (63) 

(C)=jL (&•«» -<&• <?».)= --^§7=-^= 


[m 


ij 12 P 

/I 


S 2 tl 

(«+l)(rt+2) »*s(»+ !)(«-(- 2) 


JXi ih onpeAeJieHHH KO*9(f)<|)HUHeHTOB KCCBeHHoro bjihhhhh oiuh6ok hcxoa- 
hhx ^aiHHbix aa Ka«ofi-JiH'6o sjieMeHT BbiTHHyToro no jih ro homot p k hooko r o 
xo/ia c paBHWMH CToponaMH naAO oocTaBHTb cooTBercTByiomyio BecoByro 
(j.iyHKU,HIO. JXJIH STOrO HVJKIIO HaHTH qaCTHbie npOH3BOAHbie no H3MOpeHHbIM 
BeJiHnnHaM H noACTaBHTb hx b 4)opMyjibi (62), (63), (64). 

PaOCMOTpHM KOCBSHIIOe BJIHHHHe 0III»60K HCXOAHbIX Aai-IIIHX Ha AHpeK- 
UHOHHbiH yroji i- fi cTopoHbi BbiTHHyToro inojiHroHOMCTpunecKoro xoAa. 

CocTaBHM BecoByio (j)yHKu,nio. Bhhhoihm AnpeKUHOHiibiii vroji 

«/ = «« + IP/ -*180°. 

1 


HcnpaBJieHHMe yrvibi {J b (j>opMyjie 3aMeHHM H3MepeHHMMH yrJiaMH 

«/=«« + E(P/+®/)“ n 8 o°- 

i 

IIonpaBKa i-ro AHpeKixHaHHoro yrJia pasna cyMMe nonpaBOK Bcex yrJioB 

i 

Aa,. = A a„ + £ V,. 

i 

Bo3bMeM nacTHbie npOHBBOAHbie bccoboh cpyHKUHH no H3Mepe»HbiM 
apryMeHTaM. JlerKO BH/ieTb, hto 

fx—h— •■•=//= 

fn+l+t = °- 

no ({)opMV. T iaM (62), (63), (64) bhhhcjihm Koe(J)<|)HimeHTbi KoeBeHHoro 
bjihhhhh: 


(A) : 

(B) : 


if] 


n + 1 


is] 


n -f- 1 
= 0 (tan Kan Q m 


. 0 ) 


(C) = 12 P - 


Ht -'+!)] . _ 12(> [(f-' + l )I 


r/ie 


3^ -f- 


s 2 rt(«4-l)(ra+2) ns(n -f-1 )(«-{- 2) 

([T-'+']>T+a-o+(T-*xi 

f~'rT+- • - + |l+2 + 3-f- 

! + (/-!) 


{f -<*-»}= (I 


+ ...+{■£ -(t-1) 
+ ... + (/-!)} 




-a— 1)= 


(65) 


2 (* ^ ) • — ~2^ n z " ^ ) 
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06o3HaHHM 

c i — |*2 — * ~h 1 j — ~2( n ~ * + 1) 

_ d(«— i+1) 

fl '-(« + l)(« + 2) 


( 66 ) 


BejiHqHHy a mojkho «e BbiMHCJiHTb, TaK «aK jv ih Hee npotj). A. C. He6o- 
TapeBbiM cocTasjieHbi Ta6jmubi*. 

C yqeTOM c,ue«naHHbix npeofipaaoBaHHH Hafl^eM 

( C)—P -Q— HJ1H (C) — -j-a i . 

y ' r ns K > L ' 


OKOH^aTejibHaH cjjopMyjia, BupaacaiomaH ncoCBeHHoe BJinjiime oihh 6 ok 
HcxoAHbix fla«Hbix Ha AHpeKUHOHHbiH yroji xofla c HOMepoM i, noJiyvwT bh;x 

* u ;=-J^i F >"+ T a ‘ F >"' < 67 > 

HeTpy^Ho BbiBecTH cjjopMyjiy ajih yqeTa kocbchhoto bjiiihhhh oiuh6ok 

HCXO^HblX flaHHtJX Ha TOHHOCTb OnpefleJieHHH KOOpAHHaT BbITHHyTOrO paBiHO- 

CTopoHHero xo^a. 

ypaBHeHHH (22) ^aiOT (JjopMyJiH, BbipaHcaroinHe BeJiHHHHy bjihhhhh 

OHIHSoK HCXOAHbIX ASHHblX Ha KOOpOTHaTbl**. 

IIpHMeM, HTO 

-f x =au x> 

~ Fy—AUy 

Rjih xofla npoH3BtwibHo8 $opMbi HMeeM 

AU X = [cos ao)]j+ n 2 + 2 + ~ ftc"]^ 1 ; 

r 


Mh BHTHHyToro xo,aa npn noBepHyTbix ocax Koop^HHaT HMeeM 

AO, = M; A£/„ = - Uvv'l 


( 68 ) 


PaccMOTpHM CHaqajia KocBeHHoe BJiHHHHe ouih6ok hcxoahhx aaHHbix 
Ha a6cuHocu ToneK Harnero xo^a. PacTHbie npoH3Boa.H»e 6yayT pa-BHbi 

fi —A — • • • — A+ 1 — 

f n~\~ 2 fn-t - 8 * ■ ’ f 7+2+/ ^ • 

no 4>OpMy^aM (62), (63, (64) BblHHCJIHM iKOSt^HUHeHTbl 
(A) = 0, Tan nan Q u = 0, 

+r- * ' 


sti 


n 


(C) = 0, Tan KaK Q u = 0. 

<t>opMyjia (53) b,jih aScuncc MonxeT 6bnb HanncaHa Tan: 

A U. = — —F x ". 
x n x 


(69) 
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B cjiyqae opAHHaT noJiyqHM KoscjHjmiiHeHTbi 

s ( c i ~l~ 0 . 

P ‘ «+ 1 1 


(A)-- 


(70) 


, r \ /+ 1 £_+_2 • 

»’ft+r»+2’ 

(5) — 0, TaK KaK Q 21 — 0. 


(71) 

(72) 


npHMeHHB 4 >opMyjiy ( 53 ) , noJiyqHM BbipaxeHHe ohih 6 kh opAHnaTbi 

TOAKH XOAa C HOMepOM (i — j — 1 ) „ BbI3BaHHOH KOCBeHHbIM BAHHHHeM OIIIH60K 

hcxoahhx AaHHbix, Kotopoe aanraiieM b cAeAyiomeM BHAe: 


A/7,, 


__ s _ iL 7 ~ £i) F " 

p ’ n + 1 ^ 


_L f 1 £ ~f~ 2 r- U 

n ' n -\- 1 ' «• + 2’ ^ 


(73) 


HriTepecHo Taione paccMOTpeTb h KocBeHHoe BJiHHHHe ohih 6 ok hcxoahhx 
A aHHbIX Ha AAHHbl AHHHH XOAa. 

Kaic H 3 BecTHo, jihhhh noJiHroHOMeTpHHeoKoro XOAa noAynatoT nonpaBKH, 
BHHHCAeHHbie b oOuiom cAynae no tjjopMVAaM ( 37 ) 

w,. = Ax,.A, + Ay,.£ 3 . 

BeAHHHHa b Aa«HOM CAynae h ecTb nyjKHoe HaM npapamemie nocAe- 
AyeMon ^yHKmHH A /7 Sl . C yneTOM (JjopMyA ( 33 ) h ( 34 ) 

A/7 5 . = Ax:,- yy ((/qs Q33 ^jc) 7 A)'/ yy (^23 F x ' Q22 7y) 

= y^T (Q29 A.V,'— Qg;. Ax,) A A .-f (Q 23 Ax,- — <? 22 AV<) Fy 


FIocAe noBopOTa oceft KoopAnnaT Ha yroA 0 noAynHM 
A/7 S . = - 1 <?sb Ax,-" A," + 1 Q 23 Ax,-" • F.y. 

JXjik BbiTHiiyToro XOAa HaftAeM 

Q23 = °; Q33 = ^-[?" 2 ]; 

r r 


OKOHnaTCAIrHO AJIH A/7 S IIOAVHHM 



(74) 


TaKHM oSpaaoM nanAenu (JiopMyAbi aah yneTa KOCBennoro bahhhhsi 
oihhOok hcxoahhx AaHHbix Ha tohhoctb onpeA&neHHH SAeMemoB BbiTHHyToro 
xoAa c paBHbiMH CTopoHaMH, K «HM npncoeAHHHM (})0pMyAbi, BbipamaiomHe 
Te naCTH HeBH30K, KOTOpbie BbI3BaHbI KOCBeHHbIM BAHHHH6M OIHH0OK HCXOA- 
HHX AaHHbix. 7 (ah 3Toro HcnoAb3yeM ypaBHeenn (23). IlpH stom ynTCM, ato 
CA eAaiH noBOpOT ocefi na AHpeRUHOHHbift yroA 3aMHKaK>meft xoAa, h HeHTp 
THjKecTH xoAa pacnoAOJKeH b cepeAHHe ero. TorAa noAynHM: 


Ap" = Sa. K " — da H 

A," =— 8 Xu" 

F y " =-~ (8 "<% + 8"%) oYJ' 


(75) 


X(ah K 0 3 (j)c[) H n.H eHTOB a,-, C,- H (C), 3 aBHCHUI,HX TOAbKO OT HHCAa CTOpOH 
b xoAe ti h HOMepa oiieHHBaeMoro SAeMeHTa i, mojk>ho cocTaBHTb Ta 6 AHuy, 
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I opnqeM ajih BbiqHcjieriHa a i , KaK yjKe dbiJio y«a3aH0, mojkho BOCnOJIb30- 

BaTbca Ta6jiHneH, cocTaBJieHHoft npocj). A. C. HeSoTapeBbiM. 

ripoH3Bo/m cooTBercTBSHHo aHajiH3 $opMyji (67), (75); (69), (75); 
(73) , (75) , npHxoOTM k oie^yromeMy buboav. 

I. HHflHBHflyajibHbie oujh6kh hcxoahhx AHpeKHHOHHbix wjiob pacnpe- 
AeJisnoTCn na AHpeKUHOHHbie yrJibi xoAa paBHOMepHO, oponopuHonajibiio hx 
HOM epaM, Bbi3biBaa HaHffrwibiiiee OTKJioHeHHe xom b ero kohuc h hckphbjic- 
HHe b cepeAHne. 

CocTaBjiaiomaH stoh oihhSkh no ocn opAHHaT BbiabiBaeT oihhSky b ah- 
pcKUHOKH hx yrjiax, nponopu,noHa jibHyro 'KoracpcjiniiHCHTy a,-, t. e. HCKaiKeHne 
nocreneHHO pacreT k cepeAHHe xoaa, a aareM cHOBa yfibiBaeT k KOHiiy. 
B AJIHHHbIX xonax 3TO HCKaiKCHHe 'HOCHT HeCKOJIbKO 6oJTee njia BHblH xa- 
paKTep. 

II. OTHOCHTeJIbHO KOCBCHHOrO BAHHHHH OUIH6oK HCXOflHbIX AaHHbIX H 3 
a6cunccy tohkh xona cjieAyeT OKaaaTb, mto onm6Ka hcxoahmx ahp®kiihoh- 
hhx yrJiOB Ha a6cn,Hccy paBHa Hyjno. Bahhhh 6 cocTaBjmiomefl oihh6kh no 
och opAHHar Ha atfcunccy Tajone paBHO Hynio. CocTaBAHiomaH otoh ouih6kh 
no och a Sen, hoc pacnpenenneTCH paBHOMepHO Ha bcc aficiuHCCbi ToneK xoaa, 
BbI3bIBaH M a i KC H M a J1 bH bl H CABHr B CTO iKOHH.e. 

III. HccjienyH kocbchhoc bjihhhhc oiuhSok hcxoahmx AaHHbix Ha opflH- 
HaTy TOMKH xona, npHXOHHM K BbIBOny, MTO 0U1 h6kH B HCXQAHbIX HUpeKHKOH- 
Hbix yrjiax Bbi3biBaioT c^bhth bccx ToneK xoAa b HanpaBneHHH och opAHHaT. 
3 tot CflBHr AOCTHraeT HaH6oHbmeH bsjihmhhh b cepeAHHe xona . HapacTaHHe 
CABHra B^nepBofi nojiOBHHe xona nponcxoAHT MCAJiCHHee, mcm ero ySbmaHHe 
BO BTOpoS nOJIOBHHe. B AJIHHHbIX XOA3X CA3HT SOJIbUie, MeM B KOpOTKHX. 

CocTaBHHiomaH %X U " Ha opAHHaTy HHKaKoro bjihhhhh He 0 Ka 3 biBaeT. 
BAHHHHe xre SF y " nponopuHOHajibHo othouichhio 

i 3 + 2/ 2 4 - 2 i 
n 3 + 2« 2 -f 2n' 

IV. PaccMOTpeHHe (^opMyjiw (74) npHBOAHT k BbiBOAy, mto Ta Hacrb 
npOAOAbHOH HCBH3KH, KOTOpan BbI3BaHa OHIH6 k 3MH HCXOAHbIX flaHHHX, paC- 
npeACAHeTCH nponopHnoHanbHo Annua m jihhhh, t. e. BH3biBaeT MacniTaSnyio 
ouiH^Ky Bcero xoAa. flpaBna, Tanoe pacnpeAejieiiHe npoAonbuon hcbsiskh 
6yAor cnpaBeflHHBHM, Korna b H3MepeHHHx jihhhh HMeeTcn 3 aMeraaH cncre- 
MaTHMecKan ornnSKa nocTOHiiHoro xapaKTepa. 
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TPyjtbl MOCKOBCKOrO HHCTHTYTA HH/KEIIEPOB EEO/tE3HH, 
ASPOcEOTOC'bEMKH H KAPTOrPAOHH 
Bbinycic 25 1957 r . 


Kaijjeapa reo,ae3nn 
Kan/unax rexu. HayK B. FI. Ko3M8 

O COBMECTHOM yPABHOBEIUHBAHHH HHBEJIHPHbIX 
CETEE1 PA3JIHMHblX KJ1ACCOB 

B reo^esH'iecKofi ripaKTHKe onopHbie cera CTportT nocAeAOBaTeAbHbiMH 
o>iepeA»MH, npnneM aJiGMCHTbi npeAHAymHx nocxpoeHHH hbahiotch hcxoa - 
hhmh no oTHomenHio « sJieMOHTaM nocAeAyiomero nocTpoeunn. Tax Kaic 
wcxoAHbie ASHHbie noAvnaioTCH c toh hah hiioh norpeniHocTbio, to aohoahh- 
TeAbHbie yCAOBKH, BbI 3 BaHHbie H 36 HTOHHHM HHCAOM HCXOAHHX AaHHbIX, npe- 
BpamaiOTCH B «npHHyAHTeAbHbie yCAOBMH», KOTOpbIM AOAJKHbl nOAHHHHTbCA 
pe 3 yAbTaTbI H 3 MepeHHH, He 3 aBHCHMO OT CTenei-IH TOHHOCTH CaMHX H 3 MepeHHH. 
CBo 6 oAHbie HAenbi ycAOBHbix ypaBHSHHH, a cAeAOBaTeAbHo, h nonpaBKii 
B H 3 M'epeHHbie BGAHnHHbl HAH HX CjjyHiKUHI-I 3 aBHCHT KaK OT OIIJHSoK H 3 M 6 - 
peHHH, Tax H OT OlimSoK HCXOAHbIX Aa»HbIX. 

B pe3yAbTaTe ypaBHOBeuiHBa«Hfl nonpaBKH b H3MepeHHbie bgahhhhh 
HCKajKaiOTCH BAHHHH6M pa3IIOCTeH OUIh 6 o« HCXOAHbIX AaHHbIX. BAHHHHe 

Ta«oro poAa oihh 6 ok hocht b ochobhom cHCTeMaTHnecKHH xapa«Tep, h npn- 
MeHeHHe enocoSa naHMeHbinHx ncBaApaxoB npH ypaBHOBeniHBa«HH pe3VAb- 
T3T0B H3MepeHHH, a TaJOKO HCnOAbSOBaHHe o6bIHHbIX MeTOAOB OUGHKH TOH- 
IIOCTH ypaBHOBeHieHHblX SAeMeHTOB II HX 4)y»KHHH CTaiHOBHTCH npil 3THX 
yCAOBHHX He COBCeM SaKOHHbIMH. 

HaAe>KHOCTb pe3yAbTaT0B ypaBHOBeniHBaeMOH cera no cnocoSy Han- 
MOHblilHX iKBaApaTOB 33BHCHT OT COOTHOineHHH BeAHHHH OIHHSoK H3MepeHHlT 
H CIHH6oK HCXOAHbIX AaHHbIX. IlpHMeHeHHe CHOCo6a HaHMeHbUIHX KBaApaTOB 

6e3 ynexa bahhhhh ouihSok hcxoahhx AaHHbix up'Hboaht k 4)op m aAbHOM y 
ycTpaeeHHio pa3HorAacHH pe3yAbTaTOB H3MepeHHH MejKAy co 6 ok> h c hcxoa- 
hhmh AaHHbiMH h He peuiaeT Bonpoca o noAyneHHH oKOHHaTeAbHbix 3HaHeHHH 
HeH3BecTHbix c eaH6oAbiiiHM bccom. IlpaBHAbHaH nocTaHOBKa 3aAa i m no 
OH,eHKe TOHHOCTH ypaBHOB€IHHBaeMbIX SAeMeHTOB AOAJKiHa HCXOAHTb H3 pas- 
AeAbHoro yneTa bahhi-ihh oihh 6 ok H3M<epeHHH h oihhQok HCxoAHbix AaHHbix. 
CAOHCHOCTb 9Tofi shahth 3a«AioHaeTC5i b tom, hto tc h ApyrHe oihhSkh ne- 
H3BeCTHbI H Tie OTA'SAHMbl OAHH OT ApyrOH B npOUeCCe ypaBHHTeAbHbIX Bbl- 
HHCAeHHH. B CBH3H C nOBblUieHHeM TOHHOCTH H KaHBCTBa HeHOCpeACTBCHHblX 
H3MepeHHH, a TaKxce c yBeAHneHHeM TpedoBaiHHft k tohhocth ypaBHOBeimi- 
BaeMbix 9AeMeHT0B Bonpoc 06 oniH6i<ax hcxoahhx AaHHbix npHo6peraeT 
ocofioe 3HaneHHe. B AHTepaType no 3T0My Bonpocy ecTb paA BHAaiomHxcH 
pa6oT, HanpHMep, hoc a e ao b an h h npoc{). 4>. EE KpacoBOKoro, npot}). A. C. L Ie- 
6oTapeBa, npo^). H. A. ypMaeBa, npocji. A. A. H3OT0Ba, hhhc. H. K). FIpaHHC- 
EIpaHeBHHa, »h>k. A. JlapHna, aoh. B. T. CeAHxaHOBHH, itaHA. TexH. nayx 
M. X. My3a4iapoBa. B sthx padoTax Bonpocbi ohchkh tohhocth TpnaHry- 
AflHHH, n 0 A HTO H 0 MCI'p H H H HH3eAHpOBKH C yneTOM BAHHHHH OHIHSoK HCXOA" 
HblX AaHHbix 6bIAH TAySOKO np0aiiaAH3Hp0BaHbI H nOAyHHAH AOCTOHHOe pe- 
meHHe. npcAJiaraeMbie coBeTCKHMi-i yneiibiMH MeTOAH ynexa ouih 6 o« hcxoa- 
HblX AaHHbix TiayniiO peniHAH aaAany O BblHBAe.HHH B'eAHHHHbl AO(|)OpMaiIHH 
ypaBHOBeuiHBaeMbix ceTeii hoa bahhiihcm oiiih 6 o« hcxoahhx AaHHbix. OAHaKo 
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iipyraH npaxTHHeexaH 3a,aaHa, a hm©hho, 3a,naqa HCKjnoneHHH bjihhhhh oiiih- 
6ok hcxoahhx naHHbix H3 3HaqeHHH nonpaBOK b H3Mepe»Hbie BejraqHHH h [ 
hx ^yHKUHH, k cojxajieHmo, em,e He peineHa. TeopenmecxH cTporoe pemeHHe I 
3TOH 3a^aqH TpeCyeT npoBe,n,eHHH coBMecTHoro ypaBHOBemHBaHHH ceTeft 
pa3JiHHHHx onepeaeft (xnaccoB) nocipoeHHH. CoBMecTHoe ypaBHOBeniHBaHHe, 
b CBOto onepenb, BhBbmaeT HeooxojiHMocTb nocTaHOBXH Bonpoca o npasmib- 
HOM Bbl6ope B6C0B, HTO TSCHO CBH33HO C peillCHHeM npo6neMbI 06 OIieHKe 
TOHHOCTH iKenOCpeACTBeHHbIX H3MepeHHH. ABTOp OrpaHHHHJICH paCCMOTpe- ! 
HHeM Bonpoca o coBMecraoM ypaBHOBeniHBaHHH HHBeJinpHHx cereft II, III h i 

IV iKJiaccoB, ho BbiBo^bi, nonyqeHHbie hm, MoryT 6biTb b Hexoropoft Mepe j 

Hcnojib30BaHbi h jyin .apyrnx BHflOB reofle3HHeoKHx cereft. 

06 OIieHKe TOHHOCTH HHBejIHpOBaHHfl If, III, IV KJiaCCOB 

A«a^eMHK A. H. JlnnyHOB b 1900 r., pa3BHBan TeopeMH axafleMHKOB 
n.^JI. ^leObiHieBa h A. A. MapxoBa, noxasan, hto ecjm HMeercH pspi cny- 
qaft«Hx He3aBHCHMbix BeJiHHHH, y KajKfloft H3 k oto pax CBoe pacnpenencHHe, 
h ecjiH hh o^Ha H3 hhx pe3Ko He npeBbimaeT .apyrne, to >tj)yHxuHH pacnpe- ! 
flejieHHH cyMMbi cjiyqaftHbix BennqHH CTpeMHTCH x HopMaJibHOMy pacnpeae- 
neiimo. 

CoBeTCKHft axaaeMHx C. H. BepHiiiTeftH, pa3BHBaa aanee 'ueoTpajibHyto 
npe^ejibHyio TeopeMy TeopaH BepoHTHocTH, ncxa3aji, hto ecjiH Mencny bojih- 
HHHaMH HMeeTCJI CJiaSajI KOppeJiaUHOHHaH CBH3b, TO H TOTfla cjjyHKUHH pac- 
Tlpe^eJieHHH cyMMbi 3THX BejIHHHH C pOCTOM HHCJI3 CJiaraeMbIX CTpeMHTCH 
k HopMaJibHOMy pacnpeaeneHnio. TeopeMa C. H. BepHurreftHa HMeeT 6o;ib- 
rnoe 3HaqeHHe juin Bonpoca oueHXH tohhocth HHBeJiHpHbix nojiHroHOB no hx 
HeBH3K3M, h6o B 3T0M CJIVHae HeBH3KH COCe^HHX nOJIHIXMOB hbjihiotch cna6o 
33BHCHMbIMH BejIHHHHaMH. 

CyMMapnan oniHSxa npeBbimeiiHH hbjihctch (})yHKHHeft Sojibmoro qncjia 
cHCTeMaTHnecKHx h cjiynaftnbix ohihSok. BjiHHHne cncreM aTHHecxHx oimrSox 
Ha cyMMapHyio ouiH6Ky b npeBbimeHHH npn npaBHjibHoft opra«H3amHH pa6or 
3HaHHTeJIbHO MeHbUie BJIHHHHH CJiyHaftHMX OUIh6oK. CoBMecTHoe BJIHHHHe 
CHCTCMaTHHeCKHX OHIh 60K pa3JIHHHbIX HCTOHHHKOB MOJKeT 6bITb HeCKOJIbKO 

iKOMneHcnpoBaHO pa3JiHHHeM xapaxTepa hx aeftcreHft. 

y^HTHBaH H3JIOJKeHHOe BblUie H npHIJHMasi BO BHHM3HHe UeHTpaJlbHyiO 
npeaejibHyro TeopeMy reopHH bcpohthocth, mojwho yTBepxcaaTb, hto cvm- 
MapHue ouihSkh b npeBbiuieHHHx, xax npaBHJio, hmciot nopMajibHoe pacnpe- 
jcejieHHe. Tax, H3 257 jihhhA, Bonieaninx b nepBbift h BTOpoft TOMa xarajiora 
bucot Mapox h penepoB HHBeJinpoBaHHH I h II KJiaccoB (reofle 3 H 3 flaT, 1949, 

1950), Tojibxo 14 jihhhh: HMeiOT CHCTeMaTHHecxoe pacnpeAejieHHe 3HaxoB 
pa3«ocTeft npeBbimeHHft npnMoro h oOpaTHoro xop;ob (A), Torna xax b 
OCT ajIbHbIX 243 JIHHHHX OTpHnaTeJIbHbie H HOJlOHCHTejIbHbie A BCTpenaiOTCH 
o^HHaxoBo nacTO. MeM Son bine aSconioTHoe 3HanenHe A, tcm Taxan pa3HOCTb 
BCTpenaeTcn pence; bhhhmoh aaxoHOMepHOCTH no BejiHHHne h 3Haxy b pac- 
npeAenexHH A He HaSjnonaeTcn. 3 to oScTOHTenbCTBo no3Bonnno npejrnono- 
ncHTb, hto h neBH3KH b nonHroHax TaioKe Synyr HMeTb HopManbHoe paonpe- 
^eneHHe. aHanH3a Sbijih Hcnojib30Banbi hcbsokh 100 noJiHroHOB, o6pa- 
3yiomHx ocHOBHyio HHBenHpHyio cerb GCCP. BbiJia ycTanoBJieHa xoppena- 
HHOHHaH 3 a BHCHMOCTb MeHCHy aScOJIIOTHblMH 3HaneHHHMH HeBH30X H nepH- 
MeTpaMH nojiHroHOB. IlonyqeHHbiH xoaij) c1)hhh©ht xoppeJiHUHH r = -)- 0,27 j 
noxa3aji, hto b ochobhom BenHHHHbi HeBH3ox mo>kho cniiTaTb cne^CTBHeM 
oeuhSok cJiyqaftHoro xapaxTepa. 

PaCCMaTpHBaH HeBH3KH B HHBeJiHpHbix nOJIHTOHaX xax HCTHHHbie OUIH6- 
xh » npHHHMan 3a Beca hcbh30x BenHHHHbi, oSparabie nepHMeTpaM nonn- 
tohob, 3HaneHHe cpe^Heft KBa^paTHHecxoft BenHHHHbi «eBH3XH mohcho npn- 
HHTb paBHOft 
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1 /f?k P 

/H- (1) 

rjie / — H 6 BS 3 K 3 b iioJinroHe, L — nepHMerp noJiHroHa, N — qHC.no tkwih- 
roi-iOB, L cp — cpejiHasi BejiHqriHa nepi-iMeTpa. 

iioflcqHTaeM TeopeTHqecKoe pacnpeAeneHiie HCB330K b pa3JiHqHbix hh- 
TepBajiax /yin CJiyqaa HopManbHoro pacnpeflejieHHH. 

BepoaiHOCTb nosiBiienna iicbh3kh b HHTepBane — / | -/ onpeAejineTca 

4’opMyjiofl 

P = 4= f e ~' lV ‘ * d f= 0 ^’ < 2 ) 


g = h-f- h= ■=. 

m f \j 2 

BennqHHa m f , nojiyqeHi-iaH no cJropMyjie (1) , oKaaajiacb paBHofi 
115 MM. 

TeoperanecKoe h (jjaKTHqeoKoe pacnpeaeJieHHe HeBH 30 K npeACTaBJieao 
b 1. 

T a 6 ji h u a 1 


MurepisaJi, mm 

Teoperuv. 

MHCJIO 

IieB«30K 

4>aKTITI. 

MHCJIO 

HeBfl30K 

Pa3HOCTS 

(j)aKTEm. 

Teopexmi. 

: 

0 -- ± 25 

17 

18 

+ 1 

± 26 — ± 75 

31 

, v 32 

+ 1 

± 76 — ± 125 

24 

21 

— 3 

± 126 - db 175 

15 

17 

+ 2 

± 176 — d= 225 

8 

8. 

0 

> 225 

5 

4. 

! 

— 1 1 


100 

100 



Ho HeBH3iKaM b nojraroHax 6biJio HaftjeHO BepoHraoe anaqeHHe hgbhskh 
= + 76 mm h cpezuiee 3HaqeHHe «eB33«H 

V f = ~ := ±92 MM, 

C flpyrOH CTOpOIIbl, H 3 TeOpHH OUIH 0 OK H 3 BCCTH 0 , qTO 


r— 0,67 'tn \ 
v— 0,80-m j 


npBHHB /Wy=+ 115 mm, no (fjopMynaM (3) noJiyqHjm r f — ±77 mm, 
V / = 92 mm. ■ ■ - r-. 

Ta6ji. 1 h ycTanoBJieHHbie oooTBeTCTBHH MeaiAy TeopsTHnecKHMii h, 
npaKTH-qecKHMH sjiaqennHMH BepoHTHoS, cpeAweft a cpeAnen 'KBaApaTHqecKoft 
ouiH&KaMH y6e>KAaiOT b tom, qTO hcbokh b HHBejinpHbix noJiHroHax H3- 
jihiotch b O'Chobhom cjieACTBHOM bjihhhhh cnyqaftHbix ouih6ok h hto pacnpe- 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 


jeJieHHe neBH30K BecbMa 6 ah3ko noAxoAHT k Hop\iaAbHOMy pacnpeAeAenmo. 
3 t0 06 cT 0 HT 0 AbCTB 0 nO3B0AHeT npeflCTaBHTb HaKOnjieHHe HeBH30K B HHBg- 
AHpHblX XOAaX HAH nOAHTOHaX (})OpMyAOH 

m=X y i, (4) 

rAe X — cpeAHHH KBaAparaHecKaa ouiH6Ka Ha 1 km xoAa, oOycAOBAeHHan 
COBMBCTHbIM A6HCTBHOM CAyHaHHbIX H CHCTeMaTHHOGKHX OIUH6 oK. HcnOAb3VH 
HeB ji 3 kh b noAHroHax, mojkho onpeAeAHTb X no cpopMynaM 


X = 



( 5 ) 


H 

X = j/ (npn6AH>KeHHoe 3HaneHHe X). (6) 

B pe3yAbTaTe BhinucAeHHH BeAHHHH X no cJjopMyAaM (5) h (6) aah CAy- 
Han 100 noAHroHOB noAyneHbi oootb stctboh ho 3HaneHHH +3,1 mm, +3,4jio«. 
BeAHHHHa X HBAHeTCH CAOJKHOH (JjVHMAHeH OUIH6 oK, HMeroiH,HX M6CTO npH 
HHBOAHpOBaHHH. B«A 3T0H CpyHKUHH MOJKHO yCTaHOBHTb TOAbKO nyTCM H3V- 
HeHHH OTAeAbHbIX HCTOHHHKOB OIHh6oK, nyTeM npOBeACHHH OnbITHbIX Ha : 6AIO- 
AeHHH p33HbIMH HHCTpyMeHTa MH B pa3AHHHbIX yCAOBHHX. 

ZUih ahhhh II KAacca 3a cpeAHee npHOAHHceHHoe 3'HaneHHe X mojkho 
npHHHTb +3 MM. 

B Ta&n. 2 asho cpaBneHHe TeoperaneoKoro nncna HeBH30K, npeBbimaio- 
u|hx npeAeAbHoe 3HaneHHe (aah 100 noAHroHOB) , c AencTBHTeAbHbiM hx 
hhcaom (aah cxynan HopMaAbHoro pacnpeAeAeHHa) . 

CooTBeTCTEHe AeHCTBHTeAbHoro HHCAa rieBH30K, npeBbimaiomHx npe- 
AeAbHoe 3HaneHHe, TeopeTHneoxoMy hhcav y«a3bmaeT onHTb-Taxn Ha mop- 
MaAbiioe pacnpeAe-TCHHe h Ha cnpaBeAAHBOCTb 4>opMyn aah noAcnera npe- 
AeAbHUx 3HaneHHH HeBH30K, npHBeAeHHhix b xa6A. 2. 


Ta6jiwua 2 


MmepBa/i 

BepOHTHOCTb 

FlOHBJieHHH 

HCBH30K B 

nmepBazie i 

Mhcao H6BH30K CBMuie AanHoro 
npeaeAa (na 100 hbbh30k) 

'OopMy.ia AJia 
BbIMHCaeHHB 

'^npeA 

TeopeTH4ecKoe 

AeftcTBHTeabHoe 

m 

0,681 

32 

42 

=b 3 MM V I. 

1,5 m 

0,864 

14 

18 

±4,5 mm VL 

2,0 m 

0,954 

5 

4 

±6,0 mm V L 

2,5 m 

0,987 

1 

1 

± 7,5 MM VL 

3,0 m 

0,997 

0 

1 

± 9 MM 1 r L 


B tom cjiynae. xorAa HMeexca «e6oAbmoe hhcao H3MepeHHH, neAecoofi- 
pa3HO AAH OnpeA6A6HHH npfiAeAbHblX OUIhSoiK HCnOAb30BaTb (J)OpMyAV 
A np = 2m. 3Ta cjjopMyAa hbxoaht mnpoKoe npHMeHOHHe b reoAe3HHecKoS 
npaxTHKe CCCP, nosTOMy mojkho pexoMeHAOBaTb cooTHomeHHe 

/np = 2Xj/T. (7) 
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IIpHHJiB iviH jihhhh II KJiacca 3a cpeAHee npn6jiHxceHHoe 3iia'ienne X 
+3,0 mm, paOoqyic cfopiviyAy ajih BbiqHCAeHHH npe^eJibHbix hcbh30k no jih- 
HI1HM HJIH nOJIHrOIiaM MOJKHO npeACTaBHTb B BHJte: 

j\j ih II KJiacca / np = ± 6 mm]/ L. (8) 

HHCTpy«u,HH no h h B e ji h p o b a h H kd I, II, III h IV KJiaecoB (reoAe3H3AaT,. 
1955) peKOMen^yeT apeiiKy ToraocTH npoBOAHTb no cJiopMyjiaM 

ajih II KJiacca / np =± 5 mm j L 
„ III KJiacca/ np = + 10 „ \f L ■ (9) 

„ IV KJiacca/ n p =+20 „ ]f L . 

OopMyjia (8) noATBepKAaeT 3 th peKOMeHAanHH OTHOcHTeAbHO hhbcah- 
poBaHHH II KJiacca, a anajma ochobhoh HHBeJinpHOH ccth CCCP y>Ka3bmaeT, 
bto HHBejmpribie jihhhh II KJiacca, BoineAuiHe b KaTajior bhcot MapoK 
H penepoB HHBeAHpoBaHHH I h II KJiaecoB (reoAe3R3AaT, 1949, 1950), 
B noAaBJiHiomeM Oojimhhhctbc yAOBJieTBopniOT TpeOoBaHHHM yKa3a«HOH 
HHCTpyKUHH. 

npH OII,eHKe TOHHOCTH HHBC'AHpOBaHHH II, III H IV KJiaOOOB AJIfl HCKJIIO- 
H0HHH OHIh6oK HCXOJIHbIX JjaHHblX H,eJieCOo6pa3HO HCII0JIb3OBaTb HeBH3KH 
b 3aMiKHyrax noJiHronax h npeAenbHoe hx 3Haqe«He BbiqncjiHTb no cjienyio- 
iphm cjiopMyjiaM; 

1) ajih nojinroHOB II KJiacca 

/np — ± 5 MM J / [/.},", (10) 

rAe L\, L 2 , . . . L n — jihhhh II KJiacca, coeraBJiHiomHe nocmroH (b tom cjiv- 
qae, xor/ia OTAeJibiiaH jihhhh npoiuiaAbiBaeiCH mokay TBcpAtiMH nynKraMH, 
oueHKy cjieAyeT np0H3B0AHTb ranoKC no aaMKHyTOMy nojinroaiy, ynuTHBan 
H3MepeHHbie npeBbimeHHH panee ypaBHOBeuieHHbix jihhhh, H3 KOTopbix nojiy- 
neHbl OTMCTKH TBCpAblX nyHKTOH) ; 

2) ajih nojinroHOB III KJiacca 

/np = )/ 1 00 [Z.]nr K* + 25 [Z. ]77 kji 

3) ajih nOAHroHOB IV KJiacca (11) 

/np — — | 7 400 [Z]iv kji + 1 00 [L\u\ kji I 25[Z.jn KJI 

(npn oneHKe HHBe,/iHpoBaHHH III 'KJiacca b 3aM«HyTbie nojinronbi BKAionaioT- 
ch ynacTKH jihhhh II KJiacca, a npn oneHKe HtfBeJiHposaHHH IV KJiacca — 
yqacTKH jihhhh II h III KJiaecoB). 

O COBMeCTHOM ypaBHOBeiHHBaHHH HHBeAHpHblX CeTCH II, III H IV KJiacCOfr 

CorjiacHo MHCTpyKHHH no b biq hc a eH h h m TpHaeryAHUHit h HHBeJiHpoBOK, 
qacTb II, H3A3HHe fyrK 1951 r., nojiaraercn ypaBHHTeAbHbie BbiqncjieHHH 
npoBOAHTb paaneJibiic no KJiaccaM. 

PacnpeAeJieHne nonpaiioK no jihhhhm HMeeT qacTo iiefi/iaronpHsmibiH 
xapaKTep ajih nocACAyioinero ypaBHOBeniHBa'HHH. 3 to 3aTpyAHHeT oneHKy 
TOKHOCTH OTAeAbHbIX JIHHHH HO HX HeBH3K3M H MOJKCT npUBOCTH K OIUH6oq- 
HblM BbIBOAaM O KaHCCTBC HOACBblX MaO.TlOAeMHH. 

XI JIH yMeHbineHHH BJIHHHHH OIUHOoK HCXOAHbIX Aa»HbIX HeoSxOAHMO 
npoBOAHTb coBMecTHoe ypaBHOBeuiHBaHHe HHBejmp-Hbix jihhhh Bcex kjhkxob. 
( 3 a HCKAioqeHHeM paHee ypaBHOBemeHHbix rpaiinqiibix ahhhh nojinroHOB,. 
COCTaBAHIOinHX OCHOBHVK) CCTb I H II KAaCCOB CGCP). 

flpn cobmccthom ypaBHOBeuiHBaKHH, hcxoah H3 o (linen tjiopMyjibi Beca 



4 T 
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a TaKme paBeHCTB 

^II KJI /'ll KJI == X 2 J[J KJI LlU KJ! — A 2 IV KJI Ll\ K JI, 

JUIH yAOfScTBa CJleAyOT AH«HH II, III H IV KJiaCCOB 33 MeHHTb SKBHBajieHT- 
HblMH JIHHHHMH ApyTOrO KJiaCCa H Bee BHHHCJIHTb no (J)OpMyAe 


p=- 


me 


La L\l KJI 

J X 2 m kji r 

9 «\2 Mil KJI 

^ II KJI 

r ^IV KJI r 


X 2 


II KJI 


-IV KJI 


-HI KJI 


r ^ 2 IIKJI r 

9- x 2 L 


JLs 


III KJI 
X 2 IV KJI 
X 2 III KJI 


II KJI 


/-IV 1 


nan, yHHTbiBan nncJiefHHbie 3Hanemia X b (jjopMynax (9), 


La — /-II kji 

La == - 4 Z,j]j kji 

/ 9 — — 1 6 /, 1 V KJI 


La = 0,25 L \\ ; 

La == /-III kji 

La — 4 Liv KJI 


( 12 ) 


(13) 


(14) 


3aMeHHB aahhh xoaob II, III h IV KJiaccoB skbh b a aoht n bi m h xoAaMH, 

M0>KH0 paCCMaTpHB3Tb AaHHyiO CCTb KaK 6bl COCTOHiyeH H3 XOAOB OAHOrO 

icnacca h npoBOAHTb coBMecraoe ypaBHOBemHBaHne. 

npH coBMecTHOM ypaBHOBeuiHBa«HH cpeAHHe KBaAparanecKHe oiiihSkh 
B cex ypaBHOBeineHHbix BAeineHTOB h hx ^yHKUHft yMeHbuiaiOTCH no cpaBHe- 
hhk) c pa3Ae;ibHbiM ypaBHOBeinHBaHHeM no KJiaccaM. CpeAraee noBHineHne 

TOHHOCTH MO>KHO npeACTaBHTb OTHOIIieHHeM 


- M 2 cobm 
/Wpa3fl 


( 15 ) 


TAB 



Z — 4HCJI0 HCXOAHHX AaHHUX, 

m H — cpeAHHH iKBaApaTHnecKaa ouiHSica b OTMemax hcxoahhx nymcroB, 
t — hhcao HeoSxoAHMbix H3MepeHHft, 
n — hhcao Bcex H3MepeHHfi, 

/cp — cpeAHee paccTOHHHe ot hcxoahhx nyHKTOB ao cpeAHefi tohkh 

CHCT6MH, 

£ — K03 HUHeHT, XapaKTepH3yK)UXHH COBMeCTHOe BAHHHHO CJiynaftiHblX 

h CHCTeMaTHneoKHX oiiihSok. 

IIItphxh yKa3biBaioT, hto AaHHbie sejiHqHHbi fiepyrea aah CHereMH, 
ypaBHOBeuiHBaeMOH OTA&nbHo ot o6meft. Ecjih b oSmeM BHAe BbnmcAeHiie 
AJIHH OKBHBaneHTHblX XOAOB npOH3BOAHAOCb no 4)OpMyAaM: 


La — Ljj kji 
La — ■ Kg Llll kji ’ 

La GC& /,IVkji 


(16) 
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to cpe/uiH'C KBaApaTH'iecKiic oiuh6kh «a 1 km xo^a paBHbi: 

_ 

l KM / > 

V c 

KJI, 1 KM “■ ^3) 1 KM l / Kl, 

^IIT KJI, 1 KM— — Km\ 

tTl\V KJI, 1 KM — : ^3,1 [ (Xg. 


3^ecb [i 3 — cpeflUHH i< is a a p a thu e cu a h oumdua cab h huh Beca , nojiyaeH- 
Han no (JjopMyjiaM: 

a) npn nocpeACTBeHHbix H3MepenHHX 



6) npn ycjioBHbix H3MepeHHax 



tac p — Bee HHBeAHpiioro xoAa, v — nonpaBKa H3 ypaBHOBeniHBaeHH, 
n — HHCAO HHBeAHpHbix AHIIHH, t — UHCAO y3A0BbIX ny-HKTOB, U — HHCAO 
H-e3aB»CHMbIX yCJlOBHH. 

CpeAHHH KBaApaTHnecKan omndKa cj)yHKii.HH paBHa 




t 1 3 

iffy' 


BbiuHCAenne P<u np0H3BOAHTCH no cnocodaM, H3AoiKeHHbiM b uypeax 
reoAesHH h cnocoda MaHMeHbuiHx KBaApaTOB. 

Ouen«a touhocth ypaBHOBeuieHHbix SAeMeHTOB h hx <j)yH«UHH npn oo- 
bmccthom ypaBHOBeuiHBaHHH AaeT doAee peaAbHbie pe3yAbTara, neM npn 
pa3ASAbH0M. PeuieHHe iHopMaAbHbix ypaBneHHH npn oobmccthom ypaBHOBe- 
uiHBaHHH HHBeAHpHbix ceTeft TpefiyeT BpeMeHH He doAbuie, neM peuieHHe 
oTAeAbHbix c.HCTeM AaiiHoft ceTH npn pa3AeAbH0M ee ypaBHOBeuiHBaHHH no 
KAaocaM. 

Jim riOATRep>KAeHHH yKa3aiiHbix Bbiuie bhboaob aBTopoM 6 hao npoH3- 
BeAeHO coBMecTHoe ypaBHo BemHBaHHe iHHBeAHptibix ahhhh, npoAo*eHHbix 
b noAHTOHe N° 31. 

HHBeAHpiibie ahhhh II, III h IV kahccob dbiAH ypaBHOBeuieHbi no eno- 
cody ycAOBHbix H3MepeHHft. FpaHHUHbie ahhhh noAHPOHa, HBAHiouiHecH ah- 
HHHMH OCHOBHOH IIHBeAHpHOH CCTH GCCP, npHHHM3AHCb 3a HCeCTKHe H 3 

ypaBHOBeuiHBaHHe He BUAiouaAH'Cb. B pe3yAbTaTe ypaBHOBeuiHBaHHH 6 hah 
noAyneHbi 3HaueHHH bhoot 57 yaAOBbix nyiiKTOB, a TaK*e SHaueHHH nonpa- 
bok b H3MepeiiHbie npeBbiiueHHH aah 100 ahhhh. 

rionyTHO C OnpeAtVieHHflMH 3HaUeHHH HeH3BeCTHbIX npH COBMeCTHOM 
y p a b h o b e m h b a k h h 6wah BbiUHCAeiibi Beca pHAa yaAonux nyuKTOB h cpeAHiie 
■KBaApaTHueoKHe oiuh6kh OTMeTOK sthx nyHKTOB. 3 th *e ahhhh II, III H 
IV iKAaceoB, npoAOHiemibie b noAiirone JSTe 3 1 , Shah ypaBHOBeuieHbi b 1948 — 
1949 IT. LfeHTpaAbHOH BblHHCAHTeAbHOH HaCTblO MArn ryrK. ypaBHOBe- 
uiHBaHHe dbiAO BbinoAHeHo pa3AeAbHO no KAaccaM b eooTBeTCTBHH c Ae&- 
CTByromeft b to BpeMH HHCTpyKUHeft. Ha conocTa bachhu pe3yAbTaTOB pa3- 
AeAbHoro H ooBMecTHoro ypaBHOBeuiHBaHHH HHBeAHpHbix ahhhh noAHroHa 
Ne 31 dbiAH noAyueHbi cAeAyiouiHe BbiBOAbi. 

1) CA'eACTBH'eM COBMeCTHOrO ypaBHOBeuiHBaHHH HBHAOCb yMeHbineHHe 
KBaApaia cpeAHHx KBaApaTHHecKHx oluhOok otmctok bccx y3AOB b cpeAHeM 


4 TpyAbi MMHFAhK, m>in. 25 
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Ha 45% no cpasHeHHio c pa3AejibHUM (no KJiaccaM) ypaBHOBeinnBaHneM. 

2) MaKCHMajiBHoe pacxojKAeHHe BhicoT, nojiyueHHbix H3 coBMecTHoro 
h pa3fl&nb«oro ypaBHOBeniHBaHHH: 

Aim nyHKTOB II Kjiacca 2 mm ±0,7 mm , 

„ „ III „ 25 MM ± 0,7 MM, 

, „ IV „ 60 MM ± 7 MM. 

3) Ma«CHManbHoe pac'xojKAeHHe nonpaBOK b npeBbimeHHH, nojiyqemHbix 
H3 coBMecTHoro h po3^eJibHoro ypaBHOBeniHBaHHH, nocTHraer cjienyioniHX 
BeJIHHHH: 

a) jihhhh II Kiiacca 0,06 mm Ha 1 km xona 

6) ,, III 0,67 mm „ 1 „ 

b) , IV „ 2,75 mm „ 1 „ 

4) HanCoJibinee noBbimeHHe Beca npn coBMecraoM ypaBHOBeniHBaHHH 
othochtch k nyHKTaM III auiacca. 

5) BpeMH, Heo6xoAHMoe Ha ooBMecraoe ypaBHOBeuiHBaHHe jihhhh II, III 
h IV KJiaccoB, He npeBbiuiaeT BpeMeHH, 3aTpanHBaeMoro Ha pa3neJibnoe 
ypaBHOBeuiHBaHHe no KJiaccaM. 

CyMMapHan onrafiKa H3 MepeHH oro npeBbimeHHH aBJiaeicH (JiynKUHefl 
6ojibuioro HHCJia CHcreMaTHnecKHx h cjiynaftnbix ouih6ok. Flpn npaBHJibHoii 
opraHH3auHH pa6oi BJiHHHHe cHCTeMaTHnecKHx ouihOok Ha cyMMapHyio 
ouinSKy b npeBbimeHHH 3HanHTejibHo MeHbine bjihhhhh CJiynanubix ouihSok. 
CyMMapHbie oihhSkh b npeBbimeHHHx, a Taoce hgbh3kh b 3aMKnyTux h 
pa30MKHyTbix uojiHroHax HMeiOT paciipeneneHne, 6jiH3Koe k Hop m a JibHOMy . 

HaxojK^eHne HaH6ojiee naaencHux 3HaueiiHH otmotok penepOB h oneHKa 
tohhocth H3MepenHHx h ypaBHOBeiueHHbix oJieMenTOB Tpe6yioT npOBen.eHHH 
coBMecTHoro ypaBHOBemHBaHHH HHBeJiHpHbix ceTen pa3JiHHHbix KJiaccoB. 
FIpHMeHeHHe cnooofia HaHMeHbniHx KBanpaTOB npn coBMecraoM ypaBHOBe- 
uiHBaHHH HHBejinpHbix cereft pa3jiHHHbix KJiaccoB o6eenenHBaeT noJiyneiiHe 
HaH6onee Ha^eHCHbix pe3yjibTaTOB npn ycjioBHH paBHbix bocob «aK npH pa3- 
A&nbHOM, rain h npH cobmocthom ypaBHOBemHBaHHH. npn coBMecTHOM ypaB- 
HOBemHBanHH cpenHHe KBa/ipaTunecKHe oijihokh Bcex ypaBHOBeniHBaeMbix 
ojieMeHTOB h hx (JiyHKHHH yMeHbmaioTCH no cpaBHeHHio co cpenHHMH KBan- 
paTHneoKHMH omufiKaMH, nojiyneHHbiMH npn pa3nenbHOM ypaBHOBemHBaHHH. 

Mcxoah H3 Toro, hto TpeSoBai-iHH, npeA"bHBJiHeMbie k bhoothoh ocnoBe, 
c KaxtAbiM ixdaom HOBbimaiOTCH, coBMecTHoe ypaBHOBeuiHBaHHe HHBeJiHpHbix 
JIHHHH pa3JIHHHUX KJiaCCOB AOJDKHO HaftTH np0H3B0ACTB6HH0e npHMeHeHHe 
h ocofieHHO b Tex opraHH3aiiHHX, KOTopue BenyT patiOTy Ha orpaHHueHHbix 
nnomaAHx h co3naiOT Bbicorayio onopHyio ceTb H3 HHBeJiHpHbix xoaob pas- 
JiHHHoro KJiacca. 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 

Tpyjtbi MOCKOBCKoro hhcthtyta hh>kehepob peojeshh, 

ASPOOOTOCTdEMKH H KAPTOrPAOHH 


BbinyoK 25 


1957 r. 


Ka4>eflpa reo«e3HH 
ZtouenT KaH^iiaaT TexH. HayK Jl. A. BauiAaeun 

HOBblH METOfl HHBEJIHPOBAHHfl III KJIACCA 

B «acTOHiu,ee BpsMH, no MHeHino aBTopa, nenecoofipaano ot cxaporo 
MeTo.na HHBeJiHpoBaHHn III KJiacca, npn KOTopoM npeBbimeHHH onpeneJisnoT- 
c a H3 OTcneTOB no TpeM hhthm cexKH, nepeftTH k hobomy Mexony, coraiacHo 
KOTopoMy m one ho orpainmiiTbCH nnuib oxcneTaMH no cpe^Hen hhth. JXjik 
KOHTpojin paBSHCTBa paccronunn Mescny tniBeJinpoM n Kanenon H3 peen Ha 
CTaHijHH ri p enyc m a xp n b a eTcn npn HaSjnoneHHH nepnbix cxopoH oxcBnxbmaxb 
tojimco no on.no n H3 nsyx KpaftHHX HHTen, a HMeHHo no xon, Koxopan b none 
3p©HHH xpy6bi otctoht najibiue ox noBepxHoexH scmjih, neM npyrne hhxh. 

TaKHM oSpaaoM, cornacno npeiyiaraeMOMy Mexony Ha ohhoh cxaHHHH 
AocxaxoHHo npoH3BecxH nea oxenexa no cpenHeft n nsa oxenexa no oahoh 
H 3 KpafiHHx hhxoh npn HaSjnoneHHH qepHbix exopon peeK n flea oxenexa no 
epennen hhxh npH nadjiioneHnn «pacHbix cxopoH peex. 

XIjih ncwieBHx 3anHcefi peayjibxaxoB Ha+noneHHfi npennaraexcn oie- 
nyiomaH (J)opMa neypHana. 


TKypnaji HHBeJiHpoBaHHSi III KJiacca 

flaxa noro.ua 

Mac. mhh. M 3 o 6 pa>KeHHe 


N« BIT. 

Aaabn. 

Komp. MepH. 

PeliKH 

l IepH. 

KpacH. 

KoHTp. 


187 (3) 

1571 (2) 

3 

1384 (1) 

6171 (12) 

4787 (13) 

7 

188 (6) 

739 (5) 

" 

551 (4) 

5239 (4) 

4688 (11) 


-1/-1 (7) 

+832 (8) 

rip. 

+833 (9) 

+932 (15) 

+ 99 (14) 


186 

2120 

3 

1934 

6621 

4687 

8 

188 

2196 

n 

2008 

6796 

4788 


—2/ — 3 

J —76 

np. 

—74 

-175 

—101 


12 







KoHTp. 

1086 

13218 

3 

12132 

40554 


CyMMbI 

1089 

9829 

n 

8740 

37160 



- 3 

+3389 

np. 

+3392 

+3394 

+ 2 


4* 
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IlOpHAOK 3aHHCH OTCHeTOB H BbIHHCA€HHH Ha OAHOM LUTaTHBe noxasaH 
IIH+paMH, 3aKJHOHeHHHMH B OKoSkH. 

Ha KajKAoii cTpamiue mojkho pa3MecTHTb pe3yjibTaTbi Ha6AK>AeHH3 «a 
rnecTH iuTaTHBax h ocymecTBHTb Bee necSxoAHMbie b bi q non e huh . 

BeJIHHHHbl HOCTpaHHHHOrO KOHTpOAH npeACTaBAHIOT CO60IO CyMMbI COOT- 
BeTCTByiOmHX BeJIHHHiH, B3HTbIX H3 KaJKAOTO UJTaTHBa. 

OSpaTHMCH k pacqery touhocth onpeAeneHHH npeBbimeHHH na oahoh 
CT aHUHH A^H 060HX MeTOAOB HHBeJIHpOBaHHH. PaCUCT TOUHOCTIi BMnOAHHeTCH 
c yqeroM AHnib t3khx hctohhhkob ouihSok, KOTopbie onasbiBaiOT HawSojib- 
mee bahhhhc «a TOUHOCTb npeBbimeHHH h BMecre c tcm orpaHHqeHHe bahh- 
HHH KOTOpbIX CBH33H0 C MeTOAOM Ha6jIJOAeHHH Ha CTaHUHH. TaKHMH HCTOU- 
HHK3MH OUIH60K HBAHIOTCH OUIH6KH OTCHCTOB no peHKaM H OUIH6 kH yCTaHO- 
BOK HHBeJIHpa HO ypOBHIO. 

HaHAeM (JjopMyjiy tomhocth npeBbimeHHH «a oahoh ct3huhh HHBejinpo- 
b3hhh III KJiacca npH Ha6jiK)AeHHHx no CTapoMy MeTOAy. 

C 3toh ueJibio BHauajie onpeAeJiHM cpeAHioio KBaApaTHqeoKyio omnSKy 
npeBbimeHHH, 3aBHCHiuyio mnbKO ot oihhSok OTcqeroB no peftnaM, h cpeA- 
Hioio KBaApaTHueoKyio omu6Ky npeBbimeHHH, 3aBHCHinyio toamco ot omn6oK 
ycTaHOBKH ypoBHH, a 3aTCM naflAeM o6myio oiiihSkv npeBbimeHHH, ofiycAOB- 
AeHHyio omufinaMH b3tahaob no pefiKaM, to ecTb 

^^/i(Bsrji) ® otcm) + fyp) • (1) 

CpeAHHH KBaApaTHHecKan omnSKa npeBbimeHHH ecTb oniHftKa cJiyiiKUMH 
OTcneTOB no pennaM 

u 3 m + 3 m 4- 3^ — n M — n K — n q + 3 k — n K 

«(OTC<)) T “ . (.•*) 


rne 3 k — oTcweT no qepHoft CTopoHe 3aAHefl pefiKH, 


n M )) 


„ nepeAHen 

3k V 

„ KpaCHOH 

„ 3aAHen 

n K l) 

M » 

, nepeAHen 


HoAaraH cpeAHioio KBaApaTHuecKyio ouihSkv oicneTa no ak>6oh H3 Tpex 

HUTCH OAHHaKOBOH, nOAyqHM 


W h (otcm) — 


8 m 0 ~ 

16~ 


mo 2 
2 • 


(3) 


IlpHHHMaH BO BHHMatHHe, HTO CpeAHHH KBaApaTHHeCKaH OIUH&Ka OTCHCTa 
no peiiKe mojkct 6biTb npeACTaiuiena BbipanceHHeM 

1,03^+0,20^ mm*, (4) 

TAe t — HHTepBaA A€AeHHH pefiKH B MHAAHMeTpaX, S — AJIHHa BH3HpHOTO 
Ayna b MeTpax, v — VBeAHqeHHe 3pHTeAbHoii Tpy6bi HHBeAHpa, npn t =\Q mm. 
HaHACM 



ft ( otcm) 


_(0,30+0,20|-) 2 



(5) 


Bbipa3HM npeBbimeHHe «aK (Jm-mumo OTcqeTOB (hah rpynn OTcneTOB) 
no peHKaM, npoH3BOAHMbix nocAe cooTBeTCTByiom,Hx ycTaHOBOK ypoBHH. 


* Cm. HHCceprauHio JI. A. EamjiaaHHa Ha concna-Hne yieHofl creneHH KafliauaaTa 
TCXHHHecKHx HayK «Bonipocn HHBe.iHpoBaHHa III Kjracca» 1951 r. 
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M Me cm 


h 


(yp) : 


S3 q 3llq -f- 3 K — n K 


06 o 3 Ha i iHB oiuHS'Ky ycTaHOBKii ypoBiia nepe 3 m yp , noJivnuM 

20 m\ 


m2 ii (yp) : 


16 


^- — 1,25 m 2 y p . 


( 6 ) 

(7) 


ripHHHMafl BO BHHMaHHe, HTO CpejHHH KBaApaXHHeCKaH OUIHfiKa yCTa- 
HOBiKH ypOB:HH npH nOMOUJJH 'HOA'bCMHblX BHiHTOB HHBOJIHpa B IIOJieBblX yCJIO- 
BHHX MOJKGX 6bIXb npeACTaBJIOHa (JjOpMyjIofi 

? yp = ± 0, 1 0 flejieHHB * (8) 


HaiweM 


m v 


m /i(yp) : 


1 


,25 


(9) 


r,ne x — n,eHa AeJieHHH ypoBHH, BbipaHcenHan b yrJioBOH Mepe, 

5 — ;yiHHa BH3HpHoro jiyqa b Mexpax. 

Cjie^OBaTejibHo, xoAHocxb npeBbiineHHH, onpejrejiHeMoro Ha oahoh cxaH- 
uhh no cxapoMy MexoAy HHBejiHpOBaHHH III KJiacca, oOycjioBJieHHaa oiiih 6 - 
K3MH B3rAHAOB, BbipajKaeXCH <j)OpMyJIOH 


( 10 ) 


m\ ear.) = (o,212 + 0,141 + 1,25 

= 0,045 + 0,020 |} + 0 , 060 1 - + 0,30 x * 5 * 10 ~« ( 1 1 ) 

3/iecb m h Bbipa>KeHO b MHJiAHMexpax, S — b Mexpax, x — b ceKVHAax 
Ayrn. 

npHBeAOM npriMep pacnexa cpeAHeft KBaApaxHneoKOH oihh6kh npeBbi- 
rneHHH no 4>opMyjie (11) npn cpeAHHX 3iianeMHHx v h x (xa6ji. 1). 

FlycTb v — 32 x , x =13", xoraa ripn S = 75 m 

— 0,045 + 0,1 10 - f - 0 140 - f — 0,284 = 0 , 579 ; m„ = ± 0,76 mm. 

3aMeTHM, <ito b 3tom cAynae BJinaxme ouih6ok oxcnexoB no pefkaM >m 
TonnocTb npeBumeiiHH paBHo bahhhhio ouihOok ycranoBKH yposHH. 

HepeftASM xenepb k BbiBOAy cfiopMyjibi tohho- 
cTh npoBbimeHi-m ria oahoh cxanuHH HHBeJMpoBaeHK 
III KJiacca npn i-iaOjnoAeHHHX no HOBOMy MexoAy. 
ripeBbimeHHe iia oahoh era hah h opeAcxaBAHex- 

CH K3K (JjyUKUHH OTCMGTOB TOJIbKO 110 CpeA'HOH HHTH 
(3q - — riq) -f- (s K — n K ) 

2 


/l (o 1C 'I ) 

oxicyAa ejieAvex 


Ml It (OTC’I ) 


4 m(? 


= m 


0 


npH t —10 MM nOJiy^IHM 

(otc*i) 


( 12 ) 

(13) 

5' 


T a 6 a h u a 1 

S M 


25 

±0,37 

50 

±0,56 

75 

±0,76 

100 

±0,97 


= ^0,30 + 0,20^ 


(14) 


* Cm. AHeceprraqHJO JI. A. BauuiaeaHa «BoJtpocbi beb e jiwpoB aBH a III KJiacca* 1951 r. 
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BjiHHHHe oiuh6ok ydaHOB'KH ypoBHH «a TOBHOCTh npeBbimemiH onpe^e- 
jiaeTCH ouihSroh npeBMiuei-inji, BupajKeHHoro b cJjyaKUHH orcneTOB no pefiKaM 


OTKy^a HMeeM 


HJ1H 


U 

— n M + 3 k — n K 

(15) 

"-fyp) — 

2 

m “h( yp) = 

4m 2 yp 

= --4 = « 2 yp 

(16) 

m<i h( yp) = 

^o,i x5io 3 y 

(17) 


C/ie,o;oBaTeJibHo, TonHocTb npeBbiineHHH, onpeflejiHeMoro Ha oahoh cTan- 

UHH, o6yCJIOBJI0HHaH COBMOCTHblM BJIHHHHGM OIHH60K OTCH6TOB H OIHh6o« 

ycraHOBKH ypoBHH HHBejrapa, BbipancaeTca (j>opMy- 
JIOH 

m\ ear*) = ^0,30 + 0,20^* + (18) 

^T^(B3IVl)— — 0,09 +0,04 ^+ 0, 1 2^+0, 25x 2 5 2 10^ 6 .(19) 

npHBeaeM npHMep pacneTa cpe^nefi KBa^paTH- 
necKoft omafiKH npeBbimeHHH no rjiopMyjie (19) npn 
cpeaHHx 3HaqeHiiax o hi. IlycTb v — 32 x , t = 13", 
ror^a nojiyqnM oieayiouiHe 3HaneHHH /n AfB3rJI) 
(TaSji. 2). 

HaKonJieHHe ouih6ok b npeBbimeHHnx, oOycJiOBJienwoe BJiHanneM jinnib 
ou:h6ok B3rJiH^OB, na 1 km xo,na ajih CTaporo h jhoboto mctoaob hhb€Jih- 
pOBaHHH BbIpa3HTCH CneAVIOmHMH B&riHHHHaMH (Tagji. 3). 


T a 6 ji h n a 3 


S,M 

n — iHcno 
cTanuHtt Ha 

1 KM 

l 

! Ciapufi mctoh 

HoBbifi 

MeTOJl 

m h(B 3tH)’ MM 

na 1 m 

m h (Bara)’ MM 

m h (ll3I7l) • MM j 

Ha 1 km 

m h (B3ni) > MM 

25 

20 

±0,37 

=tl »6 

±0,48 

±2,1 

50 

10 

0,56 

1,8 

0,69 

2,2 

75 

6,7 

0,76 

2,0 

0,91 

2,3 

100 

5 

0,97 

2,2 

1,13 

2,5 


JIjih conocTaBJieHHH touhocth npeBHineHHft HHBeJinpHbix xoaob, npono- 
3K0HHHX no AByM M6TOA3M, HeofiXOAHMO, KpOMe OUIH6 oK B3rJIHAOB, VHOCTb 
erne n npyrne oihhOkh, HanpnMep omnSKy 3a h&ioctohhctbo nojiojKOHHH 
niTaTHBa HHBennpa n 6aniMa«OB hjih KocTbiJien b nponeoce H3MepeHHH. 

CoBMecTHoe BJiHHHHe Bcex Apyrnx ouihOok na ToraocTb hhb&jihphhx 
xoaob mojkho onpeA&nuTb, hcxoah H3 totoocth xoaob, oOycjiOBJieHHofl bjihh- 

HH6M Bcex HCTOHHHKOB OUIHSoK. 

XIjih npnSjiHxeHHbix pacneroB npnMeM, hto cpeAHHH KBaApaTHneoicasi 
ouinOKa npeBbimeHHH «a 1 km xona, onpeneJiaeMaH no CTapoMy Merony, 
Bbipa>KaeTCH BejinnaHofi 

m h km (CTap) = ± 3,0 mm npn S — 50 m. 
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Tafiaaaa 2 

S M 

m H b3M )- mm 

25 

±0,48 

50 

±0,69 

75 

±0,91 

100 

±1,13 
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CjieaosaTeJibHO, ecjm m- ll KM km (bmvi) “ f" (ap)» TO 

/H/((ap) = V — fifth km( B3ra) = ztl ] 3,0" 1,8 2 - zfc 2,3 MM. 

Throb a cpe^HHH KBaApaTHneoxaH oniHdxa npeBbimeHHH na 1 km xoAa, 
onpejiejiHeMoro kbk no crapoMy, Tax h no 'HOBOMy MeTOAaM HHBeAHpoBamiH, 
oOycjiOBJieHHan BAHHHi-ieM Bcex Apyrnx hctohhhiKOb oiuhSok, xpoMe Tex, 
KOTOpbie CBH3aHbI CO B3TAHAaMH no pCHKaM. 

CjieAOBaTeJibHo, cpeAHHH xBaApaTHnecxaH OHmOxa npeBbimeHHH na 1 km 
xofla, onpeAeJiaeMoro no HOBOMy MeTOAy HHBeAHpoBaHHH, o6ycAOBAeHnaH 
BAHHHHeM Bcex H'CTOHHHiKOB OIHmOoK, ITpH S = 50 M BbIpa3HTCH BeAHHHHOH 

rn h = / m\ KM (Barn) + — ±1^ 2,2 2 + 2,3 2 = + 3,2 MM. 

ITrax, npennonaraa, mo BAHHHHe Bcex apvthx hctohhhkob oiuhSok ( 3 a 
HOKjnoneHHeM ohihOok, cBsoanubix co B3TAHAaMH no peftxaM) Ha ToneocTb 

HHBCJlHpOBaHHH HO CTapOMy H HOBOMV MeTOAaM OflHHa’KOBO, MOXCHO Bbipa- 
3HTb TOHHO'CTb HHBeAHpOB3HHH HO HOBOMy MOTOAy CpaBHHTeAbHO C TOHHO- 
CTbK) HHBeJIHpOBa.HHH HO CTapOMy MeTOAy B BHAe OTHOmeHHH epeHHHX KBan- 
paTHHeOKHX OUIHdOK npeBbimeHHH 1 KM XOjra 

ffth(c Tap) -L 3,0 MM ___ q 

W h (hob) I 3,2 MM 

TaKHM 0dpa3OM, HOBblft MeTOH HHBeAHpOBaHHH, HMCIOmHH npeHMJTHe- 
CTBa C TOHXH 3p0HHH npOH3BOflHTeJIbHOCTH Tpyfla, AHHIb He3HaHHTeAbHO 
ycTynaeT no tohhocth CTapoMy MeTOAy- 

EcTb ocHOBaHHe nonaraTb, hto nonyqeHiioe cooTHomeHHe b AeftcTBH- 
xejibHocTH OyACT 6AH>xe x eAHHHne, BC-nepBHx, noTOMy, hto OTcnera no 
cpeAHefi hhth npaxTHqecKH oxa3biBaiOTCH doJiee TOHHbiMH, neM oTcqeTbi no 
iKpaifflHM HHTHM, BO-BTOpbIX, HOT0MV, HTO BAHHHHC HOKOTOpblX HCTOMHHKOB 

•ohihOok yMeHbinaeTCH BCAeACTBHe coxpameHHH BpeMeHH na npoH 3 BOACTBO 
nojieBbix pa6oT. 

JXjih noATBep>K/j;eHHH TeopeTHqecKHx pacnexoB oOpaTHMCH x MaxepHajiaM 
npoH3BOACTBeHHoro xapaxxepa. 

J^JIK OneHKH TO'IHOCTH B03bM6M pe3yAbTaTbI HHBCAHpOBaHHH III KJiacca, 
BbinojiHenHoro no CTapoMy MeroAy 24 OpuranaMH CTyneHTon btophx «ypcoB 
MHHTAhK bo speMH Aeraefi reoAe3HqecxoH npaxTHKH b 1954 r. 

ToHHOCTb npeBbimeHHH Ha OAHOH CT3HHHH HHBeAHpoBaHHH no CTapoMV 
MeTOAy onpeAenena H3 cpaBHeHHH npeBbimeHHH, noJiynemibix no Ha6.moAe- 
hhhm nepHbix CTopoH peeK, c npeBbimeHHHMH, noAyneHHbiMH no HadjnoAO' 
hhhm KpacHbix CTopoH peeK. 3aTeM Te JKe caMbie MaTepnajibi HHBeJinpoBaHHH 
SbiJiH HcnoJib30BaHbi BxopHHHo; npeBbimeHHH no pe3yjibTaTaM Ha6jiiOAeHHH 
nepHbix CTopoH peex BbinHcneiibi KaK pa3HOCTb OTcneTOB no 3 bah eft h nepeA- 
Hefi pefixaM nniub no oahoh cpeAHefi hhth. PaaHOCTb pe 3 yjibTaTOB abohhhx 
H 3MepeHHH b 3tom nocAeAHCM cnynae xapaKTepH30BaJia, xoth h He b noAHoft 
Mepe, TomiocTb npeBbimeHHH Ha oahoh CTaHUHH, onpeAenHeMoro no hobomv 
M6T0Ay HHBeJIHpOBaHHH III KJiacca. 

PItoOh HCKAionHTb BAHHHHe pa3AHHHH b HaHeceHHH Ha peS-Kax Havana 
cneTa AeAeHHH Ha neAHMHHy npeBbimeHHH, cpaBHHBanacb cyMMa npeBbime- 
HHH, HafiAeHHbix no nepHbiM cTOpoHaM peex Ha AByx CMeJKHbix cTaHHHHX 
HHBeAHpHoro xoAa, c cyMMofi npeBbimeHHfi, onpeA&neHHHX no xpacHbiM cto- 
poHaM peex Ha Tex jxe AByx cTaHHHHX. 

Bcero 6hjw cocTaBAeno 1560 pa3H0CTe3, H3 KOTopbix 780 hocavathah 
OCHOBaHHeM AAH OUeHiKH TOHHOCTH CTapOFO MeTOAa H 780 pa3HOCTeft — AAH 
OIieHiKH TOHHOCTH HOBOTO MeTOAa. 

Toahoctb npeBbimeHHH:, BbinHCAeHHbix no pe3yAbTaTaM naOAioAeHHH 
nepHblX H Kpaci-Ibix CTopoH peex npH OTCMHTbIBaHHH TOAbKO HO OAHOH C.peA- 

55 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 


Heft hhth, npHHHMaJiacb oAHHa«o 3 oft. IlosTOMy oueHita tohhocth HOBoro 
Merofla npoHBBeaeHa cjieAyiomHM nyTeM. 

EcJIH Bbipa3HTb pa3HOCTb ABOftHbIX HBMepeHHft COOTHOIUeHHCM 

^ — (^1,1 4" (A 1,K (20) 

r^e h ltV h A 2 ,m — npeBbimeHHH Ha AByx coceAHHx CTa hhhhx xona, nonyqeH- 
Hbie no Ha6jiK>AeHHflM nepiibix CTopoH peeK, A llK h h %K — npeBbimeHHH Ha 
AByx coceAHHx CTaHUHHx xoAa, nojiynemibie no Hadji roAeHHHM xpaciibix ctq- 
poH peeK, to, nojiaran m h = m h , nonyqHM 

TYL ^ 

mf = 4m\, oTKyAa m\ = —£». (21) 


EiepexoAH k oneHKe tohhocth npeBbimeHHH Ha oahoii CTaunmi no 
My MeTOAy, Bbipa3HM npeBbimeHne b BHAe cpeAHero a pmji MeranecKoro 

u — h " + /; * 

2 


HOBO- 


( 22 ) 


H 3 npeBbimeHHft, nojiyneHHbix no nepHbiM h KpacHbiM cropoHaM peeK. Hmch 
b BHAy, hto m h =m h . nojiynnM 


mS — 


2 TO 2 , 


hi i 


OTciOAa 


m h 2 = 


m » = ±2 


m. 


OnoHnaTeJibHo 


/¥ 

- = ±T|/f 


(23) 


(24) 


TAe rt — HHCJIO pa 3 HOCTeft. 

QneHKa tohhocth ctaporo MeTOAa no pa 3 «ocTHM ABoftHbix H 3 MepeHHft 
noTpedonana ynera secoB npeBbimeHHft, nojiyieniibix no h a 6 ji io aoh hh m nep- 
HblX CTopoH peeK npn OTC'IHTbIBaHHH no BOeM TpeM HHTflM OeTKH H BeCOB 
npeBbimeHHft, nonyqewHbix no h a 6 ji io a€hh h m KpacHbix CTopoH peeK npn 
OTCHHTbIBaHHH TOJIbKO HO CpeAHeft HHTH. 

C nejibio onpeAeneHHH BecoB npeBbimeHHft HaftneM cpeAHHe KBaApaTH- 
necKHe ouih 6 kh npeBbimeHHft. 

Mokombh ouwdKa HaftneTCH xaK omndna [(ivhkhhh oTcneTOB 


‘4 (OTCH) ' 


( 3 g — |— 3 i| — f- 3 q) — (n q -)- n q + n q ) 


3 


nv 


6m 0 2 


/jh(otch) ' 


■m. 


0 > 


(25) 

(26) 


rne mo — cpeAHHH KBaAparanecKaH onindKa oTcneTa no oahoh (modoft) 
hhth. 

CpeA'HflH KBaAparaneoKaH omndKa npeBbimeHHH, 33 BHCHinaH jiHinb ot 
omadoK yeraHOBKH ypoBHH HHBeJinpa, onpeAenarcH nan omndKa cjiynKnHH 
OTcneTOB no peftxaM, npoH 3 BeAeHHbix nocjie eooTBeTCTByioinHx ycTaHOBOK 
ypOBHH HHBeJIHpa 

^(yp)= 3 m n q , 

OT \(yp) — 2 m 2 y P , 
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i\ne OTyp — cpCAHiiH KBaApaTH^ecKaa omnOKa ycraHOBKH ypoBHH HiiBeJinpa. 

CjicAosaTejiMio, cpeAHHH KBaApaTHBeoKan ornnSKa npeiibimeima b 3aBH- 
CHMOCTH OT OUIH6oK OTCMeTOB TIG peHKaM H OIHH60K yCTaHOBKH ypoBHH, T. 6. 
B 3aBHCHMOCTH OT OlUIlSOK BH3HpOBaHH3, OnpeAOAHTCA BbipajKCHHeM 

2 


nt i h —tn- h A-m 2 , _ — -/« c 2 + 2 w 3 yp 

"'I >1 (OTC'l) 'l(yp) o 


HAH 


trv 


„=l(o, 3o + o,o|y +2 (^piy. <»> 

i'Ae S — aahhh BH3HpHoro jiyna, p,i.ipa>KeiiHaa b MeTpax. 

OROH i iaTejibeo 

m\ = 0,06 + 0,027 + 0,08 J- + 0,50 x 2 S 2 10~ 6 . (30) 

CpeAHHH KBaApaTHAecKaa oinnSKa npeBbiineHHH, BbiHucjiaeMoro no pe- 
3VJibTaTaM naSnioAenHH Kpacubix cTopon peeic, onpeAeJiHTcn aHajiornnHO 
npeAUflymeMy 

n K , 


^A(otcm) K 


m 


flK (OTCM) ~ 

«K(yp) = 3„ 
/iK(yp) ' 


m 


■ 2 /wo 2 ; 

— 

: 2/n 2 yp ; 


OKormaTeJibHo 


= m\ (orcq) + (yp) = 2m 0 2 + 2m\ p ■ 

■ = 2 ( 0 , 3o+o, 2 o 4 )'+ 2 (Wf>^y. 


(31) 

(32) 

(33) 

(34) 

(35) 

(36) 


W 2 „ =0,18 + 0,08-"+ 0,24 + 0,50 x 2 S 2 10"«. 

K ^ X/ 


ripoHSBeAeHHbiH oacnex nwcJieHHbix 3H a Hen nil b 

Ph„ 


(37) 
Ta6.!Hua 4 


COOTHOIU6HH5IX BCCOB npCBblLLieHHH -p — 


Ph K m 2 h„ 


npn 


y== 32 x h x = 13 " Aa.a cAeAyiomne pe3yjibTaTbi 
(ia 6 ji. 4 ). 

Tenepb bbibcabm cj)opMyjiy cpeAHen KBaApaTH- 
necKOH oihh6kk lipeBbimenna, onpeAeJiaeMoro na 
OA'HOft CT3HUHH no erapOMy MeTOAV. 

TonHOCTb HHBeAHpoBaHHH onpeAeAHM no pa3- 
hocthm cyMM npeBbimeHUH Kan<Awx AByx coceAHnx 
CTaHAHfl. 

Pacnex tobhocth oTHeceM « npeBbiineTiiiHM, on- 
peAeJineMbiM npn AJinnax BH3Hpnbix jiynen b 50 m. 

B 3 tom c-Jiynae Bee npeBbiineHHH, onpeAenHCMoro no 

nep'HbiM CTOponaM peeK, 6yA£T b Asa pa3a 6oJibiue Beca npeBbiineHHH, 
•onpeAeAHeMoro no KpaciibiM croponaM peei< 

Pn= 2 Phf 


S, M 

P>n 

P h K 

25 

2,45 

50 

2,08 

75 

1,79 

100 

1,81 


OTCKDAa 




ni 
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Pa3H0CTb ABOH'HbIX H3MepeHH0 COIViaCHO npHHStTOMy VCJIOBHIO Bbipa- 
3 HTCH TaK: 

d — (Ai.m -f- h%<i) (h j,k + h?#), (38) 

r^e hi h hi — npeBbimeHHH Ha Asyx coce^HHX ctahuhhx HHBejmpHoro xoaa. 
npKHHB, hto m hlH — m h2H h m hl K = m h2Kt noJiyraM 


m-a = 2 + 2/w\ = 3m\ , 

(39) 

OTixyna 


,„2 _w d 2 

3“* 

(40) 

Cpe^Hee Becosoe 3HaaeHHe npeBbimeHHH na o,a«OH CTaHnHH 
B3HHH no CTapoMy MOTOfly npH S = 50 m paBno 

HHBejrapo 

u 2A q + h K 

3 ’ 


,„ 2 __ _ 2/n\ + m\ _ 

ft 9 9 3 ' 

(41) 

3aMeHHH m- /lK ero BMpaxcenneM, noaynHM 


” h ~ 9 ’ 

(42) 

HO 


m/-W 

a n 



h noaTowy 



(43) 

rae n — hhoio pa3HOcreft ^Bofinbix H3MepeHH&. 

OopMyjia tohhocth npeBbimeHHH ajih cayaaeB, xoi\na 
5 =100 m, np« P Ai| =1,8 P h K HMeeT bha 

S — 75 m mu 

“‘-±2,96/^ 

(44) 

h ;uih cnvnaeB, xoraa S = 25 m, npH P Aq = 2,45 P llK 



(45) 


OTaofla cjieAyeT, hto oueaxy tohhocth npe 3 bimeHHH no paaHocTH ^boh- 
hhx H 3 MopeHHfl npH jnodbix SHaaeHHHx S mojkho BbinoJiHHTb no cflHofi cbop- 
Myjie (43). 

OfSpaSoma nojieBbix JxypHajioB HHBejiHpoBaHHH, BXjnonaiomHx 1560 ct3H- 
u,hS HHB&nupoBaHHH III xjiacca, npHBena k cjiejxyromHM pe3yjibTaTaM: 

[5] =48,1 KM, 

Sep =31,0 M. 

ZIjih CTaporo MeToaa HHBeaapOBaHHH: 

[< i 2 ] = 2490. 

[d] = + 12 MM. 

58 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A0 36200010001-8 


iJjIH HOBOrO MCTO/ra HHBeJIHpOBaHHfl: 

[d^] — 2161, 

\d\ = — 7 mm. 

OSpamaeT Ha cc6h r.HHMaHHe oneHb xopoman KOMneHcanHH Baranmn 
paBHOCTefi d. 

HedoJibHian cpeAHaa A-iHiia bhbhphoto Ayna oS-bHCHHercH He ctoabko 
CJIOJKHOCT btO peJIbecJ)a M6CTHOCTH, CKOJIbKO HeSoJIblUOH OnbITHOCTblO HHB&JIH- 
p'OBmHKOB. 

B cpeAHeM no Been paSoTe npn S = 31,0 m, v = 32 x . x =13" TOHHOCTb 
npeBbimeHHH ea oahoh CTanuHH, o6ycJio3AeHHaH TOJibKoomnOKaMH bsivihaob 
npn HHBeJinpoBaHHH no cxapoMy Mexoay, BupasHJiacb BeJinnnHoft 


a npH H H B e H p O B a II H H IIO HOBOMy M€TOAy 
m h (B3TJ.) — ± 2 1/ 2 n 


= + il/ [ ^ = ±o, 

3 y n 
lOBOMy M-e-rosy 


56 MM, 


0,63 mm. 


TOHHOCTb npeBbimeHHH Iia 1 KM HHBeJIHpOBaHHH no CTapOMy M€TOfly 
Bbip33HTCH BCAHHHHOH 


%jK(tt3r;i) 


a «a 1 KM HHBeAHpOBaHHH HO HOBOMy MeTOAy 


"KM (B3ni) 


= + 0,56 MM 1 /~ 1000 _ ± 2 r 
|/ 62 

to HOBOMy MeTOAy ■ — 

= 4-0,63 mm i / 1222 = 4- 2,5 
|/ 62 


2 MM, 


4; 2,5 301. 


rioAOJKHM, hto cpeAHHH KBaAparHHecKaH ouinfiiKa HHBeJiHpoBaHHH no 
CTapOMy MeToay, o6ycjiOBJieHHasi BJiHSHHeM ecex hctohhhkob oihh6ok, Bbipa- 
HtaeTCH BeJIHHHHOH m h KM(cra?) = + 3,0 MM H HTO BJIHSIHHe ApyrHX HCTOHHHKOB 
OUIHCoK, iKpOMe yHTeHHbIX no pa3H0CTHM ABO&HbIX H3MepeHH0, OflHHa'KOBO 
K3K AJIH CTapOrO, TaK H A4H HOBOTO MOTOAOB HHBeJIHpOBaHHH. 

Ilpn 3 thx npeAnoJiojKeHHHx cpeAHHH KBaApaTHHeoKaa omndKa HHBeJin- 
pOBaHHH no HOBOMy MeTOAy BbipaSHTCH BeJTHHHHOH m , u;m{hor ) — + 3,24 MM. 

CpaBiteHHe tohhocth HHBeAHpoBaHHH no AeyM motoasm AaeT 
rnh(crp) _ + 3,0 mm _ g g 
hob ) ± 3,2 mm. 

3to ooBna^aeT c pacnerabiM cooTHomenneM. 

H 3 Bcero BbmieH3AO}KeHHoro BbiTeKaeT, hto npoH3BOACTBO HHBeAHpoBa- 
HHH III KAacca ciieayeT ynpocxHib nyTeM yMetibrneHnn HHCAa oTcneTOB Ha 

Ka>K;tOH CTaHHHH. BmCCTO BOCbMH OTCHeTOB HO peHKaM AOCTaTOHHO B 3 HTb 
rnecTb, H 3 Koropbix neTbipe oTCMera aojbkhh Shth CAOAanbi no cpe/tHeft 
hhth, a Asa — no toh Aa ahho m ep ho h hhth, KOTopan b noAe 3 peHHH TpySbi 
OTCTOHT AaAbUie OX nOBepXHOCTH 36MAH, HCM ApyrHe HHTH. JXaH BblHHCAeilHH 
npeBbimetraft cjieAyeT noAb30BaTbc.H jiHinb OTcneTa mh ho cpeAnen hhth. 
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TPy/Ibl MOCKOBCKOrO MHCTHTyTA HEDKEHEPOB TEORE3VIVL, ■ ■ y? * 

A3 PO O OTOC'bEMKH H KAPTOEPAOMH 

BbinycK 25 1957 r. ■IaJ 


Ka^eapa reoxeawH 
K;m/umaT rexii. HayK li. M. Ejiydocui 

OB H3MEHEHHH OU1HBKH B 3AMHHOM HAI1PABJIEHHH 

Oniwdxa noJio>iceHHH toakh He HBAaeTCH OAHHaKOBOH bo ecex HanpaBJie- 

HHHX. 3T0 oSCTOHTeAbCTBO, C OAHOH CTOpOHbl, yCAOJKHHCT npCABbiqUCAeHHe 
oiuh6kh h oneHKy tomhocth pesyAbTaTco, a c Apyroft, — npeACTaBAaer 
BecbMa cymecTBOHHoe npeHMymecTBO npn opraHH3au,HM pa6oi, Tax KaK Aae t 
BO 3M0>KHOCTb B CJiy'jae H606x0AHM0CTH A'O^HBaTbCH yMeHbllieHHH OLUhSkH 
jirniib b oahom Tpe6yeMOM HanpaBJieHHH, hto MoixeT 6biTb AocTHPHyTO 
C M-SHblllHM TpyAOM, a C A C AO B ,3 T6 A b.HO , H C MeHbUIHMH 3aTpaTaMH. 

Oahhm H 3 pacupocTpaHeiiHbix cnocoSoB onpeAeAeHHH KoopAHHaT ny»KTa 
HBAaeTCH cnoco6 npHMoft saceqxH. Ha xo’SHOCTb onpeAeAeHHH KoopAHHaT 
tohkh ocHOBi-ioe BJiHAHHe OKa3biBaeT BeJiHHHua yrAa npn 3acexaeMoft to axe, 
rax khk ot SToro 33 bhcht iseAHMHHa noAyoceS h opneHTHpoBKa sAAnnca 
■oluh 6 ok, HBJifnomerocH HandoAee noAHoft h HaAe>KHOH xapaxTepHCTHKoft 
tomhocth onpeACAeHHH HOAOJKeHHH TOAKH. B-eAHAHiHbi A h B noAyoceS 
sAAHnca omwftoK MoryT 6bnb noACAHTanbi no pa3AHn.HHM tfiopMyAaM.B 33bh- 
chmocth ot toto, H 3BecTeii ah yroA iipn 3acexaeMoft TOHKe HAH yrAbl npH 
6a3Hoe. 

npH npaMoft oahokp 3tho& saceqixe, qado npHMeHHOMoft b HHxceHepHofi 
npaKTHKe, aah BbiHHCAenHH 3iHanennH noAyocefi sAAHnca oiuhSok mo*ho 
npeAAo>KHTb CACAyiomne (jjopMVAbi: 

A — fr —~ — (v r S? + + 25 1 57sTnY + \, r S? + S a 3 - 2S 1( S a sin T ) 

2psm y (1) 

B = A"”- — ( ]/ V + 5V + 2S& sin y - fS^ + SA -2A 1 A,sin T ) . 

Zp sin i 

B 3thx cJjopMyjiax y — yroA npn 3aceKaeMofi tomkc, Si h S 2 — paccxoa- 
hhh ot TBepAbix TOueK AO onpeAeAHeMofi, tn$ • — cpeAHHH KBaAparanecKaa 
omaSica HSMepei-ma yrAa. 

ripH BbHIHCAeHHH TIO CpopMyAaM (1) HeT H€ 06 x 0 AHMOCTH 3HaTb AHpeK- 
HHOHHbie VTAbi HanpaBAeHHH. BAaroAapn OAHHaxoBOH CTpyxType cpopMyA 
noAcaeT no hum BecbMa necAOJKeH. 

PaccMaxpHBaH ^opMyAH (1), bhahm, hto HaHAynniaa aaoeqxa noAy- 
qaeTCH npn yivie y 90° h pasHbix paccTOHHHax ot xnepAbix Tonex ao 
onpeAeAHeMOH. K>k npaBHAo, yroA npn 3aceKaeMoft TOAxe He H3MepaK)T; 
H3BecTHbi AHuib yivibi npH 6a3Hce p, h p 2 . 3naH yrAbi h p. 2 , mojkho Bbiqiic- 
AHTb nojiyocH 3AAHnca ouih6ok no cJwpMyAaM: 
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A = 


m 


2p sin (p x -fp 2 ) ^ + ^ 2 ^ l5a Sin ^ ^ + 

+ jA S* + S 2 2 - 25,5a sin (£+£)) 


B = . 


rtla 


;() / ^ 1 2 + 5 2 2 + 25 1 5 2 sin (p x + y 


( 2 ) 


SpsinOj + pj) 

- )f S* + S* - 2^ sin (pj+pa)) 


OpH€HTHpoBKa SAAHnca oihhSok b 3tom CAynae onpeAeAaeTCH AHpeK- 
UHOHHhiM yrjiOM 6ojibinofi nojiyocn sjuuwca, OTCAHTbraaeMbiM or och X 


tg 2 9 = 


sin 2Pj sin 2? s 


cos 2(3 t 


+ 


cos 2 p 2 ' 

-sp- 


iV 


Cnocod npsMoft yrAOBOH aaceAKH HMeer SoJibiuoe npHMeHeHHe Ha pa6o- 
Tax npH pa3fiHBKe ooopy>K©HHH, KorAa toakh, noAoxceHHe KOTopbix aoahuio 
6biTb oTMeneHO, 3HanHTeAbH0 yaaAeHbi ot onopHbix nyHKTOB h HenocpeA- 
CTB€HHOe H3MepeHHe paCCTOHHHH H yrAOB MeJKAy HHMH HeBO3M'0JK'HO. B qaCT- 
HOCTH, 3TOT CnOCOS HCnOAb3yeTCH A^IH paaSHBKH TaiKHX ooopyjKeHHH, Ka« 
onopu moctob, iuiothh. CAeAOBaTeJibHo, oTMeqeHHbiH cnoco6 HBAaeTCH oahhm 

H3 OOHOBHbIX AAH pa36HBKH KPyilHblX COOpyjKeHHH. 

PaccMOTpHM Bonpoc o toahocth onpeAeAenHH nojioAceHHH nyHKTa yxa- 
33HHbIM MeTOAOM. 

npHMas oAHOKpaTHaH 3aceAKa c ycnexoM mojkot npHMeHHTbca ahihb 
AJ 1H pa30HBKH COOpy>K€HHH B6CbMa CrpaHHAeHHOH AAHHbt, (bopMhl H pa3M©pa. 
ropa3Ao name BCTpenaiOTCH paSora no pa36HBKe coopyxteHHft 6ojiee acm 
c abvx Tonex. 

B nocjieAneM CAynae HaAO VAHTbiBaxb abs ofScxoaxeAbCTBa : neoSxoAH- 
woe ahcao 3ac6Kaioiu,Hx iianpaBJieHnn h kom6hh»uhh yrAOB npH aaceKaeMoft 
toako. Burne Shag y«a3aHo, ato TOAHocTb onpeAOJieHHH noAoxreHHH toakh 
Han6ojiee hoaho xapa«xepH3yeTCH saakhcom ohihSok, a cAeAOBaTeAbHo, i-i 
Bonpoc o HaHAyAuieM pa3MemeHHH onopHbix toask aah onpeAe-aeima Koop- 
AHHar nyHKTOB HAH AJIH pa36HBKH COOpy>KeHHH MeTOAOM npHMOH 33CeAKH 
HaAO paCCMaTpHB3Tb HMCHHO C TOAKH 3peHHH ({bopMbl, p33MepOB H OpHeHTH- 
Pobkh noAyAaiomHXCH SAAHncoB ouih6ok. 

HanSoAee noAHO opeHKa toahocth onpeAeAeHHsi noAOJKeHHH toakh ocy- 
meCTBAHeTCH C nOMOIAblO Beca SA/Innca OIHhSoK, KOTOpblft MOJKHO BblAHCAHTb, 

riojibsyncb <J)opMyAO0 


P * — A 2 + B i ' 


(4) 


tab A h B — noAyocH SAAHnca oihh6ok. llpHBOAHMaa i^opMyAa OTpaxtaeT 
H3M€HeHHe He TOAbKO pa3MepOB, HO H CpOpMbl 3AAHnca OBQh6oK, ATO BBCbMa 
cymecTBeHHo. 

Aah pemeHHH Bonpoca 06 onTHMaAbHOM ahcac 3aceKaromHx nanpaBAe- 
hhh paccMOTpHM, KaK H3MeHHeTCH Bee SAAHKCa C yBeAHAeHHeM AHCA3 Ha- 
npaBAeHHfi. Tanoe pemeHne HBAaeTCH 6oAee o6iahm, yAHTbiBan, ato VMenb- 
meHHe oaho& H3 ocefi He npHBOAHT k yMeHbmeHHio Apyrofi h k yMeHbmeHHio 
aAAHnca ohih6ok sooSme. 

MaTeMaraAecKoe coAepxaHHe Bonpoca He np eACTa b jihct HHTepeca. 
OrpaHHAHMCH AHUIb npa-KTHAeCKOH CTOpOHOH AOAa. 

ycTaH0B.neH0, ato npn nepexoAe ot Asyx iHanpaBAeHHH k TpeM Bee 
SAAHnca ouihSok (npH HaHAyAiiiHx yrAax 3aceAKH b tom h ApyroM CAVAanx) 
yBeAHAHBaeTcn b noATopa pa3a, a ero noAyocH - — npHMepHo Ha Vo nepBo- 
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HauajibHofi BeJiH^HHU. npH qexbipex HanpaBAeHHHx sec yBeAHHHBaercH Bcero 1 , 

na V 3 BeJiHHHHbi Beca aAAHnca oiiuiook npH Tpex HanpaBJieHHHX. CneAOBa- |SP“ I i I I I I 

TeJibHo, npn /raJibHeflmeM yBeAHneHHH HHCAa HanpaBAeHHH Bee aAAHnca, a 1 r " 1 

3H3HHT h TOHHOCTb onpeAeAeHHH noAonceHHH nyHKTa, noA'HHMaeTCH MeHee ■ 

3aMeTHo. nosTOMy HeT cMbicna yBejiKHHBaTb hhcjI'O HanpaBJieHHH npH onpe- Hrls 

AeAeHHH KoopAHHaT tohkh mctoaom npHMoft MHoroKpaxHoS 3aceqKH. Uene- jijv. j£ 

coo6pa3®ee paccnHTaTb, Ka«He hmchho KOM6nHauHH yrJioB 3acenKH hbahiot- ’ * 

ch HanSoAee dnaronpHHTHbiMH. Hmckjtch ochob3Hhh nonaraTb, hto AOCTa- 

TOHHO OrpaHHHHTbCH HeTbipbMH HanpaBAeHHHMH, TaK KaKnpH 6jiarOnpHHTI-IbIX n«lj! 

yrjiax sacemKH mojkho noAHHTb Bee aAAHnca onmSoK b abb pa3a h b itoji- | s s 

xopa pa3a yMeHbiuHTb ero noAyocn. 

riepeftAeM k Bonpocy o Han6ojiee BbiroA«oH KOMduHamm viviob 3acenKH. ,(E 

rioAOxeHHe nyHKTa npocTO h yAoSHO onpeAenHTb c Tpex TBepAbix totok. jlf|5 

riosTOMy peuiHM 3aAany o SAaronpHHTHbix yrnax 3acenKH HMeHHO aah stoto |Jp|P 

cjiynaa. JJah npocTora paccyncAeHHH orpaHHHHMCH cjiynaen pasHbix pac- [lijf 

ctohhhh ot TBepAbix nyHKTOB ao onpeAeAfleMoro. .Hah stoto BOcnonb3yeMCH IbmK 

npeAJiaraeMbiMH aBTopoM (j)opMynaMH onpeAeneHHH pa3MepoB nonyocen 

aAAHnca oluhQok h AnpeKunoiHHoro yrAa .6oJibinofi noAyocn aAAHnca: ' 

... ,««+ V n -f- 2 [cos 2 (ct k «*,__,■)] 

A a — rtla ‘o 4 n r ■ o / yj ’ 

— 

m — m * ?2 n— j/"« + 2 [cos 2 (a k — ( 5 ) 


tg2 9 = 


[sin 2 a] 
[cos 2 a] 


npn k — 2,3 , , . . , n, 

i — 2, .... k — 1, 

rAe n — hhcao HanpaBAeHHH, k, i — nopHAROBbie HOMepa HanpaBAeHHH. 
OopMyjiH (5) oneiib npoerbi h BbinncjieHne no hhm He oocraBAHeT TpyAa. 
Tan aah cnynafl Tpex HanpaBAeHHH cJjopMyAbi npHHHMaioT bha: 

, 2 _ 2 oo3-f ]/'3+2{ co3 2(a 2 - gj + cos 2(a 3 ---«2)+ c os2(« B — Q} 

~~ m p ‘ 2 {sin 2 (a 2 — a a ) + sin 2 (a s — a 2 ) + sin 2 (a 8 — a x )} 

fl2 _ 3^,3 — |/~3 H- 2 {cos2(a a — ai)+cos2('a 8 — « 2 )+cos2(« B -!x 1 )} 
~ mp 2 {sin 2 (x 2 — « : ) + sin 2 (a 8 — a 2 ) + sin 2 (a s — aj) 


JIah onpeAeAenHH butoahoh KOMCnnauHn yrAOB b c/iynae ripHMOH mho- 
roKpaTHOH aacenKH no c[)op.MyAaM (5) BbinncAHeM noAyocn aAAHnca ouih 6 ok 
cHanaAa aah OAHOKpaTHOH 3acenKH, a 3aTeM, ocTaBAHH nepBue Asa AHpeK- 
HHOHHbie yrAa 6e3 H3MeHeHHH, Ao6aBAHeM TpeTbe nanpaBAeHHe h H 3 xoahm 
noAyocn aAAHnca ouih 6 ok aah CAynaa xpex HanpaBAeHHH. flpn 3 tom H3Me- 
HfleM yrAbi MejKAy 3aceKaiomHMH HanpaBAeHHHMH aah toto, htoSh ycTaHO- 
BHTb, Ka-K H3MCHHIOTCH OpHeHTHpOBKa, (})OpMa H pa3MepbI aAA.Hnca, a TaKHCe 
ero Bee. 

ripn paccMOTpeHHH Tpex xapaKTepHbix cAynaes, npnxoAHM k cacaviouthm 
BHB 0A3M. 

1 . Ecah ABa 3aoeKaiom;HX HanpaBAeHHH cocTaBAHioT MexKAy co 6 oh yroA, 
6 ah 3 khh k 90 °, to TpeTbe HanpaBAeHHe mojkho as tb Ka« BHyTpn, tak h bhc 
yrAa, o6pa30BaHHoro nepBUMH AsyMH HanpaBAeHHHMH. B otom CAynae Beca 
aAAHnooB noAynaroTCH OAHHaKOBbiMH (ecAH paaHOCTb AHpeKHHOHHbix yrAOB 
oAHoro H3 npeAbiAymnx HanpaBAeHHH h hoboto b nepBOM u BTopoM CAynanx 
npHMepHO oAHHatROBbi) , ho $opMa n pacnoAOKei-ine aAAHncoB oKa3biBaioTCH 
paaAHHHbiMH. Ha pnc. 1 OAHOKpaTHaH 3acenKa o6pa30Bana HanpaBAeHHHMH 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 



1-8 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 





















Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 


c flHpeKniioBHbiMH yiviaMH 125 h 45°. B«yTpeHHHH saceiKa npoBeneHa noA 
AH p 6KU.HO HH bl M yrAOM 80°, BHemHHH — ItOA AHpeKUHOHHbIM yrAOM 170°. 
Bjuinncbi oimidoK b o6ohx CAynanx HMeiOT OAHHaKOBbie seca (71), ho pac- 
noAOJKenbi ohh pa3jnwH0'. B stom cjiynae cy^HTb o HaHdoAee BbiroAHofi 
KOM6niHauHH yrjioB mojkho, JiHuib 3apaHee SHaH, no KaKOMy HanpaBjieHHio 
*ejiaTejibno HMeTb MeHbiuyio omndKy. 

2. Ecah yroji OAHOKpaTHOH aacenKH xynofi h 3HanHTeAbH0 doAbiue 90°, 
to aAAHnc omndoK noAynaeTCH c bscom, 3HanHTeAbHO M-eHbuiHM, neM npn 
yrAe, 6 ah 3 kom « 90°. B takom cAynae BHeuiHaa aaoenKa noA octpbim yrAOM 
k dAHjKaHineMy HanpaBAerono oneHb He3HanHTeAbHo noAHHMaer bcc OAAHnca 
oihh6ok, yMenbinafl neMHoro AHinb MaAyio noAyocb SAAHnca. 3acen«a jKe 
BHyTpeHHHH cymecTBeHHo yAynmHT AeAo, yBeAHHHBaH nepBOHaqaAbHbiH Bee 
BAAHnca B ABa pa3a. B atom cAynae aaMerao yMeHbuiaioTca ode noAyocn, 
h AAAHnc npHodpeTaeT MeHee BbiTHHyryio c|iopMy, 3HanHTenbHO H3MeHHH h 
CBOIO OpneHTHpOBKy (pric. 2). 

3. Ecah OAHO'KpaTHaa 3aceH«a npoii3BeAeHa noA oerpbiM yrAOM, 3,HanH- 
TeAbHO MeHbniHM 90 °, to BBeAOHHe AonoAHHTeAbHoro HanpaBAeHHH BHyTpH 
ocTporo yrAa coKpamaeT doAee hah MeHee 33MeTH0 AHiub MaAyio noAyocb 
h noHTH He H3MeHHer doAbinyio. FIoAOJKeHHe sAAnnca orandoK npn atom He- 
CKOAbKo H3Mei-iHeTCH. Bee yBeAHHHBaeTCH He3HaiHTeAbeo (c 27 Ao 31). 
MaKCHMaAbHafl oiundKa oc'raeTCH b HanpaBAeHHH, nepneHAHKyAnpHOM 6a- 
3Hcy saceHKii. 

Ecah AonoAHHTeAbHoe, TpeTbe HanpaBAeHne, npoxoAHT BHe yrAa, odpa- 
30B3HH0r0 nepBbIMH AByMH I-ianpaBAeHHflMH, TO Bee AAAHnca OHIHdoK VBeAH- 
HHBaeTCH doAee neM b ABa pa3a (npn b 3 hthx b npHMepe yrAax), noAyocH 
AAAHnca yMeHbmaioTCH, npnneM ocodeHHo 3HaHHTenb«o yMeHbmaeTCH doAb- 
man noAyocb, 3HaHe.HHH oihh6ok no pa3AHHHHM nanpaBAeHHHM BbipaBHH- 
BaiOTCH (pnc. 3). 

H3 athx coodpajKeHHH CAeAyer, hto mojkho 3apaHee paccHHTaTb, «a« 
«aAO pacnoAOJKHTb onopHbie tohkh, HTodbi b pa3AHHHbix HanpaBAeHHHX 
noAynHTb nyHKTbi c TpedyeMofi TonirocTbio. FIpHMeHeHHe SAAHnca ohih6ok 
npH n p e a B bl q HC AGH H H X H OHeHKe TOqHOCTH AaeT B03MOJKHOCTb yCT3H0BHTb, 

Kaxyio ouindKy mojkho noAynHTb b tom hah hhom HanpaBAeHHH h, eaodopoT, 
onpeneAHTb 3apanee to HanpaBAei-ine, no KOTopoMy mojkho nonynHTb HaH- 
MCHbinyio hah HandoAbiuyio oiundKy. 

HeTpyAHO npoAOAJKHTb paccyjKAeHHH h «a CAynafi doAbiuero hhcaa 
HanpaBAeHHH. 

yqHTbiBan, hto npn BBeAeiMH AonoAHHTeAbHbix HanpaBAeHHH MeHaeTca 
BeAHHHHa ouiHdoK, HMeiomHx pa3Hbie AHpeKnHOHebie yrAbi, mojkho 3apaHee. 
paccqHTaTb, hoa khkhm yrAOM nano CAeAaTb AonoAHHTeAbHyio 3acentKy, hto- 
6h yMeHbiHHTb onindKy b onpeAeAeHHOM, HanepeA sananHOM HanpaBAeHHH. 

JIah pa3pemeHHH y«a3aHH0H 3aAanH BoenoAb3yeMCH t|)opMyAOH (5) 
AHpeKHHOHHoro yrAa doAbmofi noAyocn AAAHnca omndoK, noAvneHeoro no 
H3BecTHbiM AnpeKHHOHHbiM yrAaM 3aceKaiomHx HanpaBAeHHfl aah enynaH 
paBHbIX paCCTOHHHH. 

EIah cAynan Tpex HanpaBAeHHH HMeeM 

, (T „ _ sin 2a x -f sin 2a 3 -f- sin 2a 3 
^ cosPa-j-j- cos 2a 2 cos 2a g ’ 

OTKyAa CAeAyer, hto 


sin 2 cp cos 2 a 3 

HAH 


— cos 2 f sin 2 a 3 = cos 2 cp sin 2 ay — sin 2 cp cos 2 a 1 -f- 
■j- cos 2 cp sin 2 a 2 — sin 2 cp cos 2 a 2 


sin 2 (cp — a 3 ) = sin 2 — 9) -f- sin 2 (a 2 — cp), (6) 


5 Tpyabi iMHHrAuK, Bbin. 25 
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I OopMyjia (6) Aaer otbct Ha nocTaBAeHHbift Bonpoc, a hmchho: 3Ha3 

AHpeKUHOHHbie yrjibi myx aaceKaiomax HanpaBAeHHH, mojkho BbnmcAHTb, 
nOA K3KHM AHpeKUHOHHblM yrJIOM Ha AO AaTb TpeTbHD 3aceHlKy, HT06bI MaKCH- 
MaAbHaH omHfiKa (t. e. OoAbinaa noAyocb ajuinnca oihh 6 ok) HMejia AHpeic- 
HHOHHbiH yroji 9, a HanMenbiiiaH omufiKa (wajiaa noJiyocb SAAHnca ohihSok) 
pacnoAaraAacb noA yrJioM 9+90° no HaMeneHHOMy HanpaBAeHHio. YpaB- 
HeHHe (6) HM66T ABa KOpHH, HTO 03HaqaeT B03M0>KH0CTb nOAyneHHH AByX 
3HaqeHHH AHpeKUHOHHblX yrAOB, noA KOTOpbIMH OAHHaKOBbIM ofipaSOM MOJKiHO 
AaTb AonoAHHTejibHyio 3aceHKy aah toto, hto 6 bi HaHMeHbinaH npn Aanribix 
ycJiOBHsx omnSKa noAynHjiacb b Tpe6yeMOM HanpaBAeHHH. 

OopMyjiy (6 ) mohcho 3anHcaTb b 6oAee o6meM bhac, npHMeHHTeAbHo 
k AK> 6oMy HHcny HanpaBAeHHH 

sin 2 (9 — a„) = [sin 2 (a m — 9)], (7) 

rAe m = 1, 2, . . . , n — 1, a n — HOMep AonoJiHHTejibaoro HanpaBAeHHH. 

n p h m e p. flpsMaa oAHOKpaTHag 3aceH«a npoHaaeAeHa noA AHpeKUH- 
OHHbiMH yrJiaMH a. x h a 2 . Heo 6 xoAHMO yMeHbuiHTb ornnSKy no HanpaBAeHHio, 
AHpeKUHOHiHbiii yroA KOToporo 9 + 90°. ,Uah stoi-o npeAnojiaraeTca AaTb 
TpeTbio AonojiHHTejibHyio 3aceH«y. Haftra AHpeKAHOHHbifi yroA TpeTbero 
HanpaBAeHHH. 

*,= 2 °; 
a 2 = 50°; 

9 = 1 38 ° 42 / ; 9 + 90° = 228°42'; 
sin 2 (9 — a 3 ) = sin 2 (04 — 9) 4- sin 2 (a 2 — 9) ; 
sin 2 (9 — a 3 )=: sin 86°36' 4- Sin 1 82°36'; 
sin 2 (9 - a 3 )= 0,998 - 0,045 = 4- 0,953; 

1. 2(9 -a 8 ) = 72 o 20'; a 3 =102°32'; 

2. 2(9 — a 9 ) = 107°40'; a 3 = 84°52'. 

CAeAOBa-reJibHo, aah toto htoOh no HanpaBAeHHio, AHpeKnHOHHbifi yroA 
KOToporo paBeH 228°42', omHfixa 6biJia MaHMeHbinaH (t. e. utoSh AHpex- 
hhohhhh yroA MaAOH noAyocH aAAHnca oihh 6 ok 6 hji paBeH 228°42'), hhao 
xpeTbio AonoAHHTeAbHyio 3aceqKy CAeAaTb noA nupeKunoinibiM yrAOM ah 6 o 
102°32', ah 6 o 84°52'. 

,Hah npeABHHHCAeHHH BeAHHHHu caMofl ohihSkh no HanpaBAeHHio 
9 + 90°, t. e. MaAoft noAyocH BAAHnca oihhSok, mohoho npHMeHHTb (J)op- 
MyAy (5). Bonpoc 0 tom, b «aKHX npeAeAax mojkho H3MeHHTb yroA AonoA- 
HHTeAbHOft 3aceHKH, HTOObl COXpaHHTb B OnpCAeAeHHblX rpaHHIiaX H3HMeHb- 
myio onm6Ky b TpeOyeMOM HanpaBAeHHH, npnxoAHTCH b «a>KA0M KOHKpeTHOM 
cAyqae pernaTb oco6o, Tax kbk TonnocTb onpeABAeHHH noAosceHHH nyHKTa 
33BHCHT OT pa3HOCTH AHpeKUHOHHblX yTAOB 3aceKaK>mHX HanpaBAeHHfi. 
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TPy/lbl MOCKOBCKOI’O HHCTHTYTA HHJKEHEPOB rEO£E3HH, 

A3POOOTOCLEMKM PI KAPTOrPA<PHH 
BbinycK 25 1957 r. 


, Katjjeapa acrponOMHH 
KaHiiH.uat Texu. HayK H. A. Eejioea 

O nPHMEHEHMM nPHHUHIlA HECBOBOAHOrO njIABAHMJI 
Jim HHBEJIHPOBAHHfl ACTPOHOMHHECKHX HHCTPyMEHTOB 

CneuHa.nbHbiM «oiHCTpyKTOpcKHM 6 iopo MHHHCTepcTBa Bbicmero o 6 pa- 
30 BaiHHH no 3aflaHHK) Ka^eApbi acTponoMHH MHHrAnK cnpoeKTupoBana 
onopa RJW TpySbi 3 eHHT-TeJiecKona, ocnoBaHHoro Ha npHBixHne hocboSoa- 
iioro nJiaBaiHHH. 

ripHHUHn HecBo6oAHoro nnaBaHun npHMeHen Ha ocHOBaHHH TeopeTHne- 
CKoro ai-iajinaa MexaHHKH rinaBaioniero TeJia h npeAinecTByiomHx Hccjreno- 
BaHHH PlatHAJiepa, KyKoona h Cnencepa' JJ'Monca. 

HaH^Jiep, nocTpoHBiiiHH b 1879 r. Ana miaBaiomHx ajibMyKaHTapa, no- 
Ka3aji, no o,hh BosnpauraiorcH b nonooKeime paBHOBCCHH c TonnocTbio 
+0"05, t. e. c TonnocTbio dojibuiefl, neM ny3bipeK HyBCTBHTeJibHoro ypoBHH. 
B 1891 r. b Ke.M6pHfl>Ke KyncoH nocxpoHJi (J)OTorpa<j)HHeoKHH nJiaBaiomnS 
3eHHT-TejiecKon, iKOTopbifi nepe3 HeoKOJibKO JieT 6bui nepenaiH T phhbhhckoh 
oScepBaTopHH h ao 1940 r. ynoTpeOjiajica ajih H3yneHHH BapHauHH iimpoTbi, 
onpeAeJieHHH nocTOHHHbix adeppaitHH h HyiauHH h ajih Apyrnx BbicoKOTon- 
Hi.ix acTpoHOMHneoKHx onpeAOJieHHH. PIccjieAOBaHHe Ha6jiioAeHHH c 1911 no 
1936 r., ripoH3BeA0Hiioe CnenoepoM JPjkohcom, no«a3ajio, hto ohh o6jianarc>T 

BbICOKOH TOHHOCTbK) (BepOHT.HaH -OLHHgKa OnpeAeJieHHfl HIHpOTbl IIO OAHOfi 

njiacTHHKe, t. e. H3 4—5 nap TaxibKoxTa, OKa3ajiaeb pa«Hoft +0",074). 
OAHaiKo b pe3yjibTaTax 6 hjih o6Hapyx<eHbi CHCTeMaraneoKHe yiuioHeHHH no- 
pHA«a 0",1. KanoBa x<e npHHHHa sthx chctcm aTHHecKHx yKJioHeHHH? 

ripeAnojio>KHM, hto ABHHceHHe nponcxoAHT b cpeAe '6e3 conpoTHBJiOHHH. 
TorAa AH4n})epeHH,HajibHbie ypaBiiei-iHH ABunceimH njiaBaiomero 3eHHT-TeJie- 
c.Kona HMeioT bha: 

g dt 2 ’ 

P d 2 i Jo n . 


g dt*-"’ 

PdK n 

„d 2 w „ d 2 0, 
C -dfi- L HF 


r So &> = t So/ ft 


+ p (P — a )^~ T So It o; 

- 4 n? + p( p-“)e, -£^=°, 
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rue P — Bee njiasaioLuero aeHHT-T&neoKona; ' i 

g — y-CKopeHHe chjim thjkccth b TOHKe HadJuoueHHSi; 

— ycKopeHHH ABHmeHHH ueHTpa THmecTH HHCTpyMeHTa b 

HanpaBJieHHH HenouBHmHbix b npocTpaHCTBe oceft KoopuimaT Oij, Orj, OC; 
y — yuejibHHH Bee pTyTH; 

So — njiomaub BaiepjiHHHH noJiomenHH paBHOBecnn, 

Co — aScojuoTHaa KoopAHHaTa ueHTpa ramecTH HHCTpyMeHTa; 
l — adcuHcca ueHTpa THmecra nJiomauH BaTepjiHHHH nojiomeHHH paB- 
HOBeCHH, CHHTaeMaH OT KOJIJIHMaUHOHHOH nJIOCKOCTH HHCTpyMeHTa; 

9, ']), — BHJiepOBH yrjiu; 

A , B , C — mo mouth HHepuHH ruiaBaiomero 3eHHT-TeJieoKona othoch- 
TejIbHO nOABIOKHhIX, HeH3MeHHO CBH33HHbIX C HHCTpyM©HTOM OCeH KOOpUHHaT, 

npoxoflHmHx nepe3 ueHTp tjukccth; 

E — ueHTpo6e>KHbiH momcht; 

d^ cp d* cb , 

~dW 1 ~dh ' HW — Y rJK)BbIe ycKopeHHH BpamaTeJibHoro abh^hkh hh- 

CTpyMeHTa OTHOCHTCJibHO ocefi OX, OY, OZ, npoxoaHiuHx nepea ueHTp th- 
JKecTH njiaBaiomeft CHCTeMbi. 

llepBbie Tpn ypaBHeHHH npeucTaBJiniOT co6oft ypaBHeHHH ABHmeHHH 
ueHTpa TH>KecTH HHCTpyMeHTa, a nocneuHHe TpH — BpamaTeJibi-toro ubhjkc- 
HHH OTHOCHTeJIbHO OCefl, npOXOAHIUHX Hepe3 ueHTp THJKeCTH. 

H3 aHa.JiH3a ypaBHeHHH ABHmeHHH njiaBaioiuero 3eHHT-TeJiecKona c/ie- 


uyeT, hto 

1) ecjiH aCkuHcca ueHTpa thjkccth njioiuauH BaTepjiHHHH nojiomeHHH 
paBHOBecuH «e paBHa hvjho, to B.epTH«a4bHbie KOJieSaHHH no och C conpo- 
BOXyraiOTCH yrJIOBHMH KOJiefiaHHHMH OTHOCHTeJIbHO OCH, nepneHHHKyJIHpHOH 
K KO JI JI H M 3 UHO H'HO H nJIOCKOCTH HHCTpyMeHTa; 

2 ) ecjiH ueiiTpo 6 ejKHbiH momcht E — S rnyz He paBeH Hyjiro, to KOJie- 
SaHHH OTHOCHTeJIbHO BepTHKaJIbHOH OCH COnpOBOJK/iaiOTCH KOJieSaHHHMH OT- 
HOCHTeJIbHO OCH, JieJKaiUefi B KOJIJIHMaUHOHHOft nJIOCKOCTH HHCTpyMeHTa; 

3) ecjiH CHJibi, ueftCTByiomHe b HanpaBJieHHH oceii, JiemauiHX b kojijih- 
MaUHOHHOft HJIOCKOCTH H B nJIOCKOCTH, eft nepneHAHKyjIHpHOH, HC paBHbl 
HyJIIO, TO HHCTpyMeHT HMeeT BO3MO>KH0CTb nOCTynaTeJIbHOTO UBHHCeHHH no 
nOBepXHOCTH PTyTH. 

npOBOJIOHHblH nOJIHrOH, ynOTpe 6 jIHeMbIH B rpHHBHHCKOM 3 e H H T - T eJieOKO - 
ne ujih npeuoTBpameHHH Taxoro nepeABHmeHHH, BCJieucTBHe CBoero ueco- 
BepiueHCTBa ne mohcct nojmocTbio hcrjiiohiitb HapyiueHHe KOHueHTpunHoCTU 
pTyTHoft BaHHbi h nonjiaBKa. npH6jiH»eHHe me nonJiasKa k CTeHKaM ptvthoh 
B 3 HHbI npHBOAHT K TOMy, HTO SCjXpeKT K 3 n H JI JI H p HOCT H BJIHHeT Ha TOHHOCTb 
BQ 3 BpaiueHHH HHCTpyMeHTa b nojiomeHHe paBH obcchh. 

HecoBepiueHHo Taxme npHcnocoSjieHHe aah yeraHOBKH 3eHHT-TeJiecKona 
b MepHunaHe. HomeBbie onopbi, npnmHMaeMbie cjiafibiMH npymHnaMH k Jia- 
repaM Ha nonjiaBKe, He MoryT noJiHOCTbio ycTpaHHTb KOJie6aiiH5i Bonpyr 
BepTHKaJIbHOH och nocjie Toro, KaK HHCTpyMeHT ycTaHOBJieH b MepHunaHe. 

BcjieacTBHe CoJibiuoro Beca (140 res) h pa3MepOB rpHHBHHCKoro ujiaaa- 
romero 3eHHT-TejiecKona, a Taxme 3HanHTejibHoro otkjiohchhh ot 36HHT3 ero 
MaCCHBHO0 TpySbl neHTpoSeJKHblH MOMeHT AOCTHraeT 3HaHHTeJIbHOfi B€JIH- 
HHHbl. CjieAOBaTeJlbHO, H B3aHMH0e BJIHHHHe pa3JIHHHHX BHAOB KOJiefiaTeJIb- 
HblX UBHJKeHHH B 9TOM HHCTpyMeHTe AOJIJKHO 6bITb BecbMa cyiuecTBeHHbiM. 
yrjioBbie KOJieCanHH b ropH30HTajibHoS nJIOCKOCTH h BepTHKaJibHbie cMeme- 
HHH ueHTpa THJKeCTH BbI3bIBaiOT 3«aHHTCJIbHbie KOJiefiaHHH B KOJIJIHMaUHOH- 
HOH nJIOCKOCTH uame b tom cjiynae, ecjra HHRaKoft chjibi k HHCTpyMeHTV 
B 3T0H nJIOCKOCTH npHJIOJKeHO He 6bIJIO. 


68 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 


yka3aHHbie cdcTOHTCJibCTBa o6t>hchhiot najraqHe b HadjiKmeHHHX Ha 
rpHHBHHOKOM nJiaBaiomeM 3eiiHT-TejiecKone HedojibuiHx CHCTeMaTHqeoKHX 
ymioHeHiifi. 

CHCTeMaTHBeoKHe yKJiOHeHiiH TaKoro see po^a, «ax b T pHHBHqe, odHa- 
pymeHbi na Mem/iyHapoAHofi mnpoTHoft cTaEimn MnnyaaBa npa iHadjnone- 
hhhx Ha HJiaBaromeM 3eHHT-TeJiecKone, ko hctp yKHH h KOTOporo eoBepmeHHO 
aHaJiorHHiHa rpHHBHqcKOMy. 

flajiee, H3 paccMOTpeimn MeraneHTpHaecKofi ^opMVJiw octohhhbocth 
M = P (p— a) 0 , r,ae P — sec Hiicrpy MeHxa , p — MCTan enxp hhcckh h pajmyc, 
a — paccT'OHHHe ot neHTpa tjukccth nJiaBaiomefi cncTeMbi %o neHTpa Tame- 
CTH oSteMa BbIT€CHCH'HOH HOnJiaBKOM pTVTH, 0 — yrOJI Ha'KJIOHa, CJieayeT, hto: 

1) m ia yBeJimieima BOCCTan a b jih b a lomero MOMeHTa h, cjienoBaTejibHO, 
octohhhbocth HHCTpyMeHTa ko h ex p y kb,h a njiaBaiomero aeHHT-TeaecKona noji- 
>Kna 6biTb pa3pa6oTaiHa Taic, htoSh neiiTp TamecTH HHCTpyMeHTa h neiiTp 
THjKecTH oS^eMa BbiTecHGHHOH nonJiaBKOM pTyTH coBna^ajiH; 

2) nooKOJibKy MeTaneHTpHqecKHfi pannyc iiponopHHOHajieH MOMeHTV 
HHepuHH nJiomaflH, orpaHHqeHHofi neficTByiomefi BaTepjiHHHefi nonjiaBKa, 
HanSojiee neJiecoodpa3Hoft cjiopMoft nocJienHero hbjihctch KOJibneo6pa3Haa 
cjjopMa (mom6ht HiiepHHH nJiomaflH neficTByiomeft BaTepjiHHHH b stom cJiy- 
qae hmggt nandojibiiiyio BejiHqHHy) ; 

3) BoccTanaBJiHBaioiHHH mom6Ht nponopnnoHajieH secy HHCTpyMeHTa, 
ypaBHOBeniHBaeMOMy BbrrajiKHBaiomefi eHJiofi pTyra. 

O^HaiKo noBbiuieiHHe Haqajibnofi octohhhbocth, nocTHraeMoe yBejinqe- 
hhcm pa3MepOB h Beca HHCTpyMeHTa, npMBonHT k yBeJiHHeHHK) ero HHepuHH 
h, cjieaoBaTejibno, k VMeHbmeHHio cKopocra 33TyxaHHH KOJiedaHHft. Hanpn- 
Mep, KOJiefiaHHH rp h h b h qc icor o njiaBaiomero seHHT-TejiecKona nojinocTbio 
3aTyxaiOT tojimko qepe3 2,5 — 3 muh . 3to od-bacHaeTca eme h tcm, hto Bcjiea- 

CTBHe doJIblHOH nJIOTHOCTH K03(J)(j)HH,HeHT £HHaMHHeCKOH BH3KOCTH pTyTH 
oaeHb Ma/i h BosimKiiiHe b Heft KOJieoaHHH hocht yeTofiqHBbift xapaKTep, 
b cbok) oqepe/m B036ym,naH KOJiedaHHa nonjiaBKa. 

HciHO, HTO B CBOSo^HO HJiaBaiOmHX HHCTpyMeHTaX COBMeCTHTb 3TH npo- 
THBopeqHBbie TpeSoBaHHH Hejib3H. O^HaKO H3 aHajiH3a MeTaneHTpHnecRoft 
CjWpMyjIbl OCTOHHHBOCTH BHflHO, HTO CymeCTByeT H Apyroft' nVTb nOBbimeHHH 

HaqajibHOH 'OctoStobocth: 3a chct yBejiHneHHH b biTa jikh b a iouiefl chjim pTyTH 
Q, paBHOH npoH3BeaeHHK) BbiTecHeHHoro o6T>eMa pTyTH Ha ee yaeJibiibiH Bee 
h b cjiyqae CBoSonHoro miaBaHHH ypaBHOBeuiHBaeMOH bgcom nJiaBaiomefi 
cncTeMbi. Ho 3to ypaBHOBemHBaHHe MomeT 6biTb AocrarHyTo Hcnojib30Ba- 
HHeM CHJibi peaMUHH onopbi. HHCTpyMeHT npHHyaHTCJibHO norpyscaeTCH b 
pTyTb aeficTBHeM C3H3H «noHJiaBOK— pTyraan B3HHa» h yflepjKHBaeTCH b stom 
noJiojKeiHHH. Oh npeBpamaeTCH b HecnodoqHo miaBaromee Tejio, npHTHiiyToe 
k ^Hy pTypHofi BaHHbi. B 3 tom cjiyqae npn ojihom h tom me Bece HHCTpy- 
MeHTa BblTaJIKHBaiOmaH CHJia, a CJieflOBaTeJIbHO, H OCTOfiqHBOCTb HHCTpy- 
MeHTa MoryT dbiTb yBejiHqeHbi b 4 — 5 pa3. 

npHHyflHTeJibi-ioe norpymeHHe nonjiaBKa b pTyTb aojdkho dbiTb ocyme- 
CTBJieHO T3KHM odpasoM, HTodbi dbuia coxpaHeHa iHeodxoflHMaa m,jih padoTbi 
noaBKHCHocTb HHCTpyMeHTa (BpameHHe no a3HMyTy a KOJiedaHHH b jnodofi 
H3 BepTHKajibHbix njiocKOCTeft) . Otofo mojkho n,ocTHrnyTb npn noMomn 
odbiqHoro KapAaHiHoro mmBeca c n,ByMH CTeneHHMH CBodoAbi. 

XIjih ocymecTBJieHHH a3HMyTajibHoro BpameHHH BHeninee kojibho Kap- 
jiaHHoro no^Beca aojihcho dbiTb cn;ejiaHo CK0Jib3HmnM na uiapHKonoflmHn- 
HHKe OTHOCHTeJIbHO KOJIbHa, meCTKO CBH3aHH0rO C pTyTHOH BaHHOH. 

npHHyflHTejibHo norpyrnan nonjiaBOK b pTyTb, HCKjnoqaeM bosmojkhoctb 
ABH meHHH neHTpa THmecTH nJiaBaiomefi cncTeMbi h, tbkhm odpa30M, HMeeM: 
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3(j)(j)eKT KanHJIJIHpHOCTH H npHKOCHOBCHHH nonJiaBKa K CTeiiKaM pTyTHOH 
BaHHbi ne noBJiHHioT Ha TOHHOCTb B03BpameHHH HHCTp y MCHT3 B nonojKeHHe 
paBHOBecHH, nocKOJiBKy b ashhom cnynae B03M0>KHocTb nocTynaTejibHbix 
nepeMemeHHH nonJiaBKa no noBepxHOCTH pTyra HCKjnoneHa. llyTeM yMeHb- 
UieHHH paCCTOHHHH Me>KAy CT0HlKaMH pTyTHOH BaHHbi H nOIIAaBKa KOAHH6CTBO 
Hcnojib3yeMoft pTy™ motkct 6biTb yMeHbiueHo. 3 to npnBeneT « ocna&neHHio 
oSparaoro bahhhhh boahoboto ABHJKeHHH pTy™ na iKOJiefiaHHH nonJiaBKa. 

TaKHM o6pa30M, ypaBHeHHH abhjkohhh, BbiBeAeHHoro h. 3 noJiojKeHHsi 
paBHOBecHH HecBo6oAHo njiaBaiomero 3eHHT-TenecKona, 3HanHTeAbHo ynpo- 
m,aiOTC5i h HMeiOT bha: 


_ F _ 0 . 
dP dt 2 ~ ’ 


B + Q (P — a) <1» Sol to; 




■ _ ( 
rf/ 2 


t. e. ABHHteHne HecBo6oAHo njiaBaiomero 3eHHT-TenecKona xapaKrepH3yeTcn 
JiH-uib ypaBKeHHHMH BpainaTeAbHoro abhjkbhhh oTHOCHTeAbno ocefi, npoxo- 
Ahiuhx nepe3 <neHTp THHcecra. 

Toro, HTOfibl MOMeHTH HHepUHH nAaBaiOineH CHCTeMbI 6bIJIH MHHH- 
MaAbHbi, TOHKa noABeca h neHTp thvkccth CHCTeMbI aotukhm coBnaAaTb. 
TorAa ABK*eHHe 6yAeT npoHcxoAHTb oraocHTejibHO neHTpajibHbix oceft h 
CKO pOCTb 3aTyxa«HH 'KOAe6aHHH yBeAHHHTCH. 

H3 paccMOTpeHHH AH^xjiepeimHaAbHbix ypaBHeHHH ABHxceHHH HecBo6oA- 
ho njiaBaiomero aeHHT-TeAecKona bhaho, hto ecjiH iieHTpo S okhuh momcht E 
He paBeH HyAio, to KOAeSaHHH OTHocHTeAbHO BepTHKaAbHoft och conpoBOJK- 
AaiOTCH KOAeCaHHHMH B KOAAHMaUHOHHOfi HAOCKOCTH H Hao6opOT. OAHaKO, 
HMCH B BHAy, HTO Ha mapHKOnOAIHHIIHHK ABHCTByeT CHJia, paBHaH pa3HOCTH 
BbiTaAKHBaiomeft chaw pTyTH h Beca HHCTpyMeHTa, oo3AaiomaH OTHocHTeAbHO 
BepTHKaAbHOH OCH 3HaHHTeAbHbIH MOMCHT TpeHHH, BO3MOHCH0CTb B03HHKH0- 
BeHHH KojiedaHHfi BOKpyr b e p thk a a bh o h och HCKAionaeTCH. ycxanoBKa HH- 
CTpyMeHTa b MepHAHaHe MojKeT SbiTb CAeAaHa c SoAbinoH TonnocTbio. 

IlocKOAbKy bo BTopoM ypaBHeHHH npaBaa nacTb BcerAa paBHa HyAio, 
Tax iKa« Co = 0, to Taxan cxeMa «e Tpe6yeT tohhoto coBnaneHHH neHTpa 
THJKecTH nAomaAH BaTepAHHHH iioao/Kchhh paBHOBecHH c npoeKUHefi neHTpa 
THHCeCTH HHCTpyMeHTa. 

riOHHTHO, HTO H3AO>KeHHbie BbllUe OfiCTOHTeAbCTBa ynpOinaiOT KOHCTpyK- 
UHK) HHCTpyMeHTa H CnOCOScTBVIOT yCKOpeHHK) 33TyxaHHH ero KOAeSa.HHH. 

IIocAe ycTaHOBKH no a3HMVTy AHtii^epeHUHaAbiiue ypaBHeHHH ABHnreHHH 
necBoSoAHO nnaBaioinero 3eHHT-xeAecKona HMem bha: 


Bj£ + Q(p-a)’b = 0, 
i4 ^ 1 + Q(f> ~ a)0 1 = a 


IIocAe HHTerpnpoBaHHH hx noAynHM: 

2~ t 

<\>= % cos rc 2 1 = % cos , 

* 2 

B 1 =0 o cos n x t— 0 O cos — 

‘ i 
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'2 V P(p-a) 

— = 2it]/ — 

l i V 


Ka«OBbi see npeHMymecTBa npHummia HecBo6oAHoro miaBSHHH? llpn- 
MeHeHHe npHHiitHna iiecBoSoAHoro nJiaeaHHa no3B0A»eT: 1) noAHOCTbio hc- 
KAIOUHTb B3aHM0AeHCTBHe pa3AHAHbIX BHAOB iKOAeSaTCAbHOrO ABHSK6HHH, 
2) ^.ocTiirHyTb 6ojiee BbiroAHoro coothoiiishhh Me>KAy chasmh HHepAHH h 
aeMn(J)HpoBaHHH, 3 ) He nperiHTCTByji KOAeSaHHHM b BepTHKaAbHbix nAOCKO- 
CTHX, yCTpaHHTb B03M0JKH0CTb Bep THiK a AbH bl X H r0pH3OHTaAbHbIX CMeiH,eHHH( 
UeHTpa THJKeCTH HHCTpyMeHTH H iKOJieSaHHH B ropH30HTaJIbHOH n/IOOKOCTH. 

XeopeTHt-iecKHe pacneTbi noKa3biBaioT, hto hccboSoaho njiaBaromafi 3e- 
HHT-TeJi&OKon, napaMeTpbt KOTOporo npHBOAHTCH HHsee, B03BpamaeTCH b no- 
JI'OMCeHHe paBHOBeCHH C TOHHOCTblO X ; 0",01 — + 0",05. KoAeSaHHH 3aTyxaiOT 
b Te i ieHne 1 — 1,5 muh. 

TeOpeTH^eCKHe BbIBOAbI B OTHOUieHHH GKOpOCTH 3aTyxaHHfl «OJie6a!HHH 
6hah npoBepeHbi oxen e p h mcht a a b h o . 

XIjih 9 toh nejm b YUM MHHTAhK 6 hah H3roTOBJieHbi abc moacah, 
oflHa H3 iKOTOpbix npeAHaaHauaAaeb aah HecBoSoAHoro, Apyran — aah cbo- 
SoAHoro ruiaBaiHHH. B nepBOM enynae norpyjKeHHe nonAaBKa b boay Ha 
aaAaHHyro rJiySHHy ocymecTBAHAOCb c nowombio tohkoh th 6 koh hhth. H«Tb 
AaeT noif.naBiKy TpH CTeneHH cboQoah (BpameHHe okoao BepTHKa jibhoh h 
ropH30HTajibHbix ooeft) h HrpaeT b MOAeAH Ty see pojib, Kaxyio b 3eHHT- 
TeAecKone — KOMfinnauHn KapAaiHHoro noAReca h noAiunnHHKa. Bo BTopofl 
MOAeAH norpyiKeHne nonAaBKa b BOAy na Ty >Ke rAySnny ocy ihoctb a ha ocn 
npH noMoiAH AoSaBO'moro rpy3a. 3aiyxa;HHe KOAeSam-iH b o 6 ohx cnynaHx 
h cca eAO b a Aocb (|)OTorpa(pHqecKH. 

H3 paCCMOTpeHHH KpHBHX KOAeSaHHH nonAaBKOB bhaho, HTO npH COOT- 
hoiuchhh B6C0B, paBHOM AsyM, 'KOAeflaiHHH H-ecBo5oAHO nAaBaiomero no- 
nAaB«a aaiyxaiOT b Ana c noAOBUHoft pa3a dwcipee, hcm cboSoaho nAa- 
Baiomero. 

B cboraaanHCH KOAeSaHHft npn 6oAbuiHx aMnAHTVAax hx BeAHHHiia h 
xapaKTep aaxyxaiiHH onpeAeAHiOTCH b ochobhom cc6cTBeHiHHMH KOAeSaHHHMH 
nonAaBKa. Bahhhho KOAeSaimn hkhakocth ct3hobhtch 3aMerabiM ah tub npti 
MaAbIX HMIIAHTyAaX. BbipajKaeTCH oho b tom, hto hohbahiotch otkaohchhh 
OT 3 3K0H0 M ep H OF 0 ySbIBaiHHH aMnAHTyAbl KOAeSaHHH, Bbl3BaHHbie pesonan- 
com coScTBeHHbix KOAeSaHHH nonAaBKa h KOAeoaHnn >khakocth. 

OcHOBHbIM CpaKTOpOM, BAl-IHIOIAHM Ha TOHHOCTb B03BpaiIteHHH HCCBO- 
5oaho riAaBaiomeft cnc.TeMbi b noAO/Kenne paBi-tonecHH, HBAneTCH tpbhhs 
e HojKeBbix onopax. 

Ha peSpa npH3M Ae&cTByeT fioAbuian cHAa, paBnan pa3HOCTH BbiTanKH- 
BaioLUCH CHAbi pTyTH h Boca iiAaBaioiHeft cHCT-eMbi h ypaBHOBeuiHBaeMaH 
peaKAHeft npn3M. 

CnAa TpeHHH HanpaBACHa b cTopoHy, n p o t h b on o ao >kh y jo ABH>KeHHK), h 
33BHCHT OT BeAHHHHbl HOpMaAbHOrO A3BAGHHH. BblBeACHKhlH H3 nOAOJKCHHH 
paBHOBCCHH SeHHT-TeACOKOn npeKpaTHT ABH/KCime H OCTaHeiCH OTKAOHeHHbIM 
ot noAo>KeHHH paBHOBecHH Ha yroA 0, npn KOTOpOM boc c. t a n a b a h b a 10 m h 3 
MOM0HT paBeH MOMCHTy CHA TpeHHH. 

OopMyAbi, npHMeHHeMbie b oXinew m a ui h h ocTp oeH h h aah pacneTa cha 
T peHHH h cnpaBeAAHBbie aah Kpyni-ibix AeTaAeft, b o6a3cth MHKporeoMeTpHH 
HenpneMAeMbi. IloaTOMy pacner MOMeHTa cha TpeHHH, B03HHKaiomero npn 
KOAeSaHHHx hgcboSoaho nAaBaiomefl cHcteMbi, 6 ha ocHOBaH Ha HcnoAb30- 
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BaHHH 3KcnepHMeHTajibHbix ashhux MncTHTyia MeTpoAorHH no nccneAOBa- 
HHK) T0HH0CTI1 Odpa3UOBbIX BeCOB. TaKOH nyTb HBAHeTCH BnOJIHe 3aKOHHbIM, 
nocKOJibKy ^HHaMnneoKH cxewa bocob h cxeMa HeeeodoAHo nnaBaioinero, 
onnpaiomerocH Ha npH3Mbi 3eHHT-TejiecKona coBepmenHO HAeHTHHHbi. Pa3- 
HHH,a 3aKJI10HaeTCH AHHIb B TOM, HTO B OA'HOM CJiynae 3KTHBHOH chjioh hb- 
JiaeTCH Bee, a b ApyroM — BbrraAKHBaioiAaH cHJia piyra. Ebiao noACHHTaHo, 
hto npn yr/ie otkaohchhh och BpameHHH HHCTpyMeHTa ot oTBecHoro rioAO- 
xreHHH, paBHOM 0",01, BoecTaHaBAHBaiomHH momcht b TpH pa 3 a 6ojibine 
MOMeHTa cha TpeHHH h, CAeAOBaTeAbHo, 3aAaHHaa TonnocTb HHBeAHpoBaHHH 
npn AaHHoft kohctpvkiihh 3eHHT-TejiecKona dyneT odecnenena. npn nniiHe 
pedpa npH3Mbi 2,5 cm AencTByiomaH «a oahh noroHHbiH caHTHMCTp HarpyaKa 
paBHHeTCH 78 kz, b to BpeMH Ka>K npeAenbHan Harpy3Ka, ycraHaBAHBaeMaH 
TOCT 5079 — 49 Ha pedpa npH3M BecoH3MepHTeAbHbix npudopoB, 100 kz . 
HeKOTopoe bjihhhhc Ha tohhoctb B03BpaineHHH 3eHHT-TejiecKona b noAonre- 
HHe paBHOBeCHH OKa3bIB3K)T: ABHHCeHHe B03AyXa, BHeiliHHe BHdpanHH, TeMne- 
paTypHbie scjHjieKTbi h Apyrne cjiaKTophi. OnnaKO, yHHTbiBan doAbmyio bcjih- 
HHHy BHTaJiiKHBaiom,eH CHJibi, b 3,5 pa3a npeBbimaiom,eii Bee HHCTpyMeHTa, 
HX BAHHHHe Bp HA AH dyACT 3HaHHTeJlbHUM. 

Onopa aah Tpydbi 3eHHT-TeAecKona, ocHOBaHHoro Ha npniiimine «ecBO- 
doAHoro njiasaHHH, cnpoeKTHpoBaHHaa CKB MHHHCTepCTBa Bbicmero odpa- 
30B3HHH, COCTOHT H3 CJieAyiOIHHX OCHOBHbIX y3AOB: nOACTaBKH, pTVTHOH 
BaHHM, nAaBaiomeH eHCTeMH, ycTpoflcTBa aah HaBeAOHHH Tpydbi no a3HMyTy 
H SeHHTHOMy paCCTOHHHIO. 

IIoACTaBKa 1 (pncyHOK) npeACTaBAHeT codoft CTajibHyro cBapHyio 
KOHCTpyKUHio, cjiyjKamyio aah noAAepjKaHHH padoneft nacTH onopu. rioA- 

CT3BKa COCTOHT H3 BepXHeTO H HHHCHerO OnopHbIX iKOJien,, CBH3a:HHbIX TpeMH 
TpydnaTbiMH CToflKaMH AHaMerpoM 102 mm. 

XfAH H30AHUHH padoneH nacTH onopbi ot bhouihhx BHdpanHH Me>KAy 
IIAOCKOCTblO BepXHerO KOAbllA H AHOM pTyTHOH BaHHbl HaXOAHTCH pe3HH0B3H 
npotKAaAKa. ,EfnH npHAaHHH ycTaHOBKe iian6oAbineH ycTOHHHBOCTH HHJKHHe 
kohuu TpydnaTHx ctook npnnaHHbi k HH>KHeMy onopHOMy KOAbuy, Bpe3an- 
HOMy b deTOH. 

P t y t H a h Ba«Ha 2 — nyryHHan oTAHBKa KoAbneodpa3Hoft ijiopMbi, 
BHeniHHfi AHaMeTp 1230 mm, BHyTpeHHHH 710 mm, BbicoTa 125 mm. JI,A5r 
npeAoxpaHeHHH or HcnapeHHH h 3arpH3neHHH noBepxHoeTb pTyra noKpbi- 
BaeTCH 10-MHAAHMeTpOBbIM CAOeM TpaHClJlopMaTOpHOI'O MaCAa H 3aKpbIBaeTCH 
TOHKHM MeTaAAHHeCKHM KOJKyXOM 3 . B AHe PTyTHOH BaHHbl HMeeTCH Kpan 
Aah cnycKa pTyTH bo BpeMH npoBep«H h peMOHTa HHCTpyMeHTa 4 . 

Hjiasaromafl c h c t e m a — HyryHHHH KOAbn,eodpa3HbiH nonAaBOK 5, 
BHeuiHHH AHaMeTp 1220 mm, BHyTpeHHHH 730 mm, BbicoTa 147 mm, rAydHHa 
norpyjKeHHH npn BbiTaAKHBaiomeH cHAe 605 kz panna 80 mm, MeTaHeHTpH- 
neoKHfi: paAHyc p =1450 mm. Ha nonAaBKe yiKpenACHbi Aarepw 6, b HOTopbix 
AejKHT ropH30HTaAbHan ocb Tpydu. Ha ropH30HTaAbHoft oen c oahoh CTopo- 
Hbi noMemaeTCH BepTH«aAbHbi8 Kpyr aah ycTaHOBKH Tpydbi no 3eHHTHOMV 
paCCTOHHHIO 7 C pyKOHTKOH AAH TpydOH HaBOAKH 8 , C ApyrOH — ypaBHHTeAb- 
HU0 rpy3 h pbinar tohhoh HaBOAKH. XlnaMeTp BepTHKaAbHoro Kpyra 406 mm. 
Ha Aarepe, pacnoAo*eHHofi co CTopo«bi BepTHKaAbHoro Kpyra, 3aKpenAen 
HcecTKHH KpoHUiTeHH, HeeymHH ABa AnaMeTpaAbHo pacnoAOJKeHHbix HOHHyca 
c AynaMH b ocb m HK p a thot o yBeAHHemiH 9 . Ha Apyrofi Aarepe 3aKpenAeH 
KpOHUITeHH C MHKpOMeTpeHHbIM BHHTOM AAH TOHHOHi HaBOAKH Tpydbi HO 3e- 
HHTHOMy paccTOHHHio. Ha KpoHHiTeHHax nonAaBKa KpenHTCH napa AnaMer- 
paAbHo pacnoAOHieHHbix HOxeBbix onop 10 , onnpaiomHxcH Ha caMoycTanaB- 
AHBaiomHecH noAymKH 11 , 3aA«AaHHbie b cKodax KapAaHHoro KOAbna 12 . 
B nepneHAHKyAHpHOH nAocKocra, Ha KapAHHHOM KOAbii,e KpenHTCH Apyran 
napa HonceBbix onop 13 , onnpaiomaHCH Ha caMoycTanaBAHBaiomHecH no- 
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I AyuutH, 3a,a;eJiaHHHe b ixpoHniTefttiax 3ydqaxoro xoneca 14. T axHM odpa30M, 

KapAaHHbifi noflBec HMeex nee napbi AHaMeipanbHo pacnonojKeHHbix ho>kc- 
bhx onop, nejxamnx Ha AByx b33hmho nepneHAHKyjiHpHbix nepecexaiomHxcH 
npHMbix, TOHKa nepeceneHHH xoxopbix HasbiBaexcsi tohkoh noABeca nnaBaro- 
meii cHCTeMbi. 

u Toq.xa noABeca^ AonjKHa coBnaAaxb c xoqxoft nepeceqeHHH ropH30Hxanb- 
hoh h BepTHKaJibHofi oceft BpameHHn xpydbi h neHxpOM xn>xecxH nnaBaiomeft 
CHCTSMbi npH ycTaHOBKe xpydbi Ha niodoe 3eHHxnoe paccxonHHe h b modoM 
a3HMyTe. 

KapAaBHoe Kojibuo c npH3MaMH h caMoycTaHaBJiHBaiomHMHCH noAyui- 
K3MH AOAJKHO dbIXb CTaTHHeCKH OXdanaHCHpOBaHO OXH'OCHXenbHO AByX B33HM- 
HOHepHBHAW-pHHx oceft, ooBnaAaiomHx c HanpaBneHHHMH padoqHx pedep 

odecneqeHHji sthx xpedoBaHHfi HMeexcn cncxeMa npoxHBOBecoB h 
ypaB'HHXeJIbHUX rpy30B. ^Afl HHBeAHpOBaHHH rOpH30HXaAbHOft och xpy6bl H 
coBMemeHHa ee c xoqxoft noABeca narepbi perynnpyioxcH MnxpoMexpeHHbiMH 
BHHX3MH B BepXHKaAbHbIX HanpaBJIHIOmHX, 3aXpenAeHHbIX Ha nonAaBKe 
iiHBenHpoBaHHe ropHsoHxanbHoft och oeymecTBAHeTCH npH no mo mu ypoBHH. 

KapAaiHHHfi noABec, HBAHHCb nepexoAHbiM MeMeHxoM MexaHH3Ma apa- 
meHHH nnaBaiomeft CHCxeMbi, npeAocxaBJiHex eft BO3M0>KHocxb xonedaxenb- 
HOrO ABH>K€HHH B Aiodoft BepXHKaJIbHOft nJIOCKOCXH. 

HHexpyMeHx itphboahxch b nepadonee nonojxeHHe bbhhhh B aHHeM bhh- 
TOB 15. 

napaMe-rpH HHexpyMeHxa noAcqnxaHbi Ann xpydbi c oxBepcxneM od-bex- 
xHBa 180 MM h MaKCHMaAbHbiM oxxnoneHHeM .ox aeHHxa 45 °. OdniHft Bee 
nnaBaiomeft cnexeMbi 170 ks. 

MexaHH3M noBopoxa xpydbi no a3HMyxy cocxohx H 3 
oAHoexyneHnaxoft nHAHHApHqecxofi nepenanH, xoneco xoxopoft nocpeAcxBOM 
KapAa»H.oro noABeca CBHaaHO c nnaBaiomeft CHCxeMoft/ a uiecxepHH 16 — no- 
epeACXBOM nan a c MaxoBHxoM 17. ripn BpameHHH MaxoBHxa ox pyxn Bpa- 
inaxenbHoe ABmxeHHe nepes nmmuApHnecKyio nepenaqy h xapAa:HHbift noABec 
nepeAaexcH nnaBaiomeft cncxeMe. Koneco HHjmHApnqecKoft nepenann hb- 
AHHCb OAHOBpeMeHHO HH>XHHM XOAbHOM HaCbinHOXO fflapHXOnOAUIHnHHXa 18 
HMeex jKOHimHxpHHHyio c nanajibHOfi oKpyjKHocxbio xanaBxy. OnHpancb xa- 
H3BKOH nepe3 mapHXH Ha BepxHee noAuiHnHHxoBoe xonimo’ c xaxoft me xa- 
HaBKOH, aaAenaHHoft wa HenoABHjxnoft pxyxHoii BaHHe, oho ueHxpHpyeT nna- 
Baromyx) CHcxeMy oxHocnxenbHo och BpameHHa. 

Ha 3ydnaxoM xonece yxpenneH jiHMd AHaMexpoM 750 mm ajih ycxaHOB- 
«h xpydbi no a3HMyxy. Ha cxynnue MaxoBHxa no exojib3Hmeft nocaAxe 
noca?xeH pijqar aah xoqHoft HaBOAXH. B MOMeux h3boakh puqar cxpennnexcH 
co cxymmeft cnennajibHbiM (|)HixcaxopoM, nocjie qero Bpain,eHneM MnxpoMex- 
peHHOro BHHxa 15 coBMemaiox Hy*Hbie pncxH iuxanbi h HOHHyca. OxcqHXH- 
BaHHe no BepxHxaAbHOMy h ropH30HxanbHOMy xpyraM BbinonHHexcH c no- 
MOIHblO HOiHHyOOB C TOqHOCXbK) AO 1'. 

TaxoBO b odmnx qepxax ycxpoftcxBO h npnHnnn AeftcxBHH HncxpyMCHxa. 
nocne H3roxoBAeHHH HHexpyMeHxa dynex npoBeAeno xmaxenbHoe nccneAO- 
BaHHe TOHHocxn B03BpameHHH ero b nonojxeHHe paBnoBecnn, bo3mojkhocxh 
MHX pOMOXpeHHbIX CMeiHCHHH B rOpH30HXajIhHOft nAOOKOCXH de3 HapyineHHH 

paBHOBecHH h AP- Ecah oxaHcexcsi, qxo xeopexnqecxHe pacqexbi b oxHonieHHH 
cxop'OcxH 3axyxaHHH xonedaHnn h xoqnocxn B03BpaineHHH b nojio>xeHHe 
paBHOBecHH noAXBepjKAaioxcH, xo dyAex H3roxoBJieHa xpyda aah HadniOAeHHH 
3Be3A (J)oxorpa4)HqecxHM mcxoaom, MeHee noABepnceninbiM bjihhhhio xenna 
HadmoAaxeJiH h Boodme donee yAodHbiM Ann nnaBaroin;ero HHexpyMeHxa. 

Ecnn oxajxexcn, qxo HaqanbHaa oexoftqHBoexb HHexpyMeHxa Hacxonbxo 
Bennxa, hto MHxpoMexpeHHbie a3HMyxanb«bie CMeuieHHH He dynyx Hapymaxb 
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paBHOBCCHH HHCTpyMeHTa, TO nOCJieAHHH MOJKCT 6bITb npUMOHCH jtjih onpe- 
j 3 ,ejieHHH BpeMeKH no enooo6y Upiuepa, a Ta«>Ke onpejtejieHHH BpeMeHH 
b MepHAHaine. B stom cjiy i iae U6Jiecoo6pa3Ho npuMennTb tJxDToajieKTpuyiecKHK 
iMerofl perHCTpauHH 3Be3AHbix npoxojK/reHHH. 


JIHTEPATyPA 

Gc»6paHne Tpyn.013 »K*flej*HKa A. H. KpbUioBa, t. LX, y. 1, M.—JL, 1948. 

Go6paH'He TpyflOB a-KaA-OM-HKa A. H. KpbUioBa', t. Xfl, M.— JI., 

H'HiCTipyKU,H5i 1039 — il94U it. ,AJi5f noBepKH -o^pasuoBbix e ccob . M., 19*417. 

FOOT 6076-49 jwiji BecoHSMepwTe-jibHHx «ipa6opoe. 

C o o k s o n. Description of the Floating Photographic zenith-telescope and some pre- 
liminary results obtained with it. Monthly Notices, vol. LXI, London, 1900 1901. 

Chandler. The almucantar (on investigation made at the observatory in 1884 and 
1885). Annals of the astronomical observatory of Harvard College, vol. XVII, Cambridge, 
1 887 

Spenser Jones. Observations made with the Ccokson floating zenith-telescope in 
Lhe years 1927 — 1936 at the Royal observatory, Greenwich and the determination ot the 
variation of latitude and the constant of nutation from observations in the 1911—1936, 
London, 1939. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010001-8 


TPyflbl MOCKOBCKOr-0 HIICTMiyTA HH7KEHEPOB FEO/IE3HH, 
ASPOOOTOC'bEMKH H KAPTOFPAOHH 


BbinyoK 25 


1957 r. 


Kac()eApa cocT aaaeHHH h peflaKTHpQBaHHfl KapT 
llpocjjeccop ilOKTop 3K0H0Mn<iecKHX FiayK r . H. VepdaHnee 

THTlbl COUMAJIbHbIX KAPT CCCP 

(OKOHV&HHe) * 

Mnoroo6pa3He couHajibHbix KapT CCCP h BaxHocrb oT-odp a jKeHHH Ha 
KapTe OTAeJIbHHX TSM aTHH€CKHX BOnpOCOB HJIJIlOCTpHpyeTCfl B AaJIbHeHUieM 
Ha HeKOTOpbIX THIiaX COHHaJIbHblX KapT. 

06 o 6 maa b ran to oco6e»roe, hto npiicyme nenoH rpynne eftHHumibix 
KapT, noJiynaeM B03MO>KHOCTb jiyquie oco 3 HaTb npeAMeT h ccjioao B anna. 

CoqeTaHHe coAepKaHHH h Ha 3 HaneHHH KapTbi odecneniiBaeT ry cobo- 
KynHOCTb npH3Ha«0B, KOTOpaH AOCT3TOHHO xapaKTepH 3 yCT TOT HAH HHOH THH 
KapTbi. Pdcjio t3khx THHOBbix KapT BecbMa 3 Ha'HHTejibHo h, cneAyoT nojiaraTb, 
AOCTHraeT ho Menee cothh KapT. Pa3padoTKa sthx ranoB KapT- asjio oyAy 
mero, jxqjio k oji ji qkth bob ikBcUIHC^hixhpobcIHHHx cobgtgkhx KSpTorpacpoB. 

Bojibuioe noJioHCHTeAbH-oe ananeHHe b AeAe pasBHTHH coBeTCKOH couh- 
ajibHofi iKapTorpa<J)HH hmcjio 6 bi oocTaBJieHHe aTJiaea thiiob oomiajibHbix 
Kapx CCCP, ho sto mojkiio CAeJiaTb tojibko nocne toto, «a« 6 yAyT p 33 pa- 

dOTa'Hbl OTAeJlbHbie OTpaCJIH COHH a JIbHOH KapTOrpat})HH. 

Padora no co3AaHHK> hobmx thhob counajibHbix KapT 

3tb padoTa b HacToamee speMH BbinojiHaercH nyreM HCCJieAOBaHHft, 
npoBOAHMbix mojioahmh KapTorpaijiaMH b hx AHCcepTauHOHHbix paooTax, 
AHTiJioMHbix npoeKTax, a TaKxre Ha np0H3B0ACTBe, rAe oo3AaiOTCH OTAeJlbHbie 
KapTbi h aTJiacbi no BonpocaM, CBH 3 ai-iHbiM, rJiaBHbiM oopa30M, c skohomhkoh 
h HCTopneH CCCP. Ta«, 10. C. Bhjihh 3 ain,HiueHa «a«AHAaTOKaa AHCcepTa- 
hhh no pa 3 padoTKe «apT iiapoAHoro npocBemeHHa CCCP, E. H. HHKcmbOKOH 
3 am;HmeHa KaiiAHAaTOKan AHccepTanna no KapTaM 3 Ap a bo oxp a h eHH h , acna- 
paHTOM A. B. KaMoneiiiKHM pa 3 pa 6 aTbiBaioTCH na MeJiKOMaciuTadHHx KapTax 
ceAbOKoro xo 3 HHCTBa CCCP OTAeJlbHbie Bonpocbi no KapTorpa(})npoBaHHK). 
Mnorne AHiuiOMHbie npoeKTbi dbuni nocBHipeHbi oTAenbHWM TeMaM no 
connaAbHofi KapTorpa^nn. . 

Ho eme doAee : cymecTBem-ibiM hbahctch tot cfiaKT, hto b npaKraxe 
KapTorpacfninecKoro npon3B0ACTBa nanajm noHBjiHTbca H3 oonnajibHbix KapT 
He TOJIbKO SKOHOMH’ieCKHe II HCTOpuneCKHe, HO H KapTbi ApyrOH TeMaTHKH. 
Tax, b FeorpaclnmecKOM aT.nace CCCP ajih 7 h 8 KJiaocoB epeAHeH utkojih 
dbuia noMemena KapTa «Bbicinne ynedHbie 3 aBeAeHHH h BaiKHeHinne Hayn- 
Hbie ynpejKAeimji CCCP» (1951, cVp. 60), b reorpa^mecKOM awaoe aah 
yiHTeAefl cpeAiien iiikoah (1954 r.) — KapTa i-iapoAOB CCCP (cTp. 10b), 
nAoxHocTH HaccjieHHsi CCCP (cTp. 107), BaxaieHuine MapinpyTH pycoKHX 

* Cm. BbHrycK 24. 
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H COBeTCKHX nyTeiU6CTB6HHHK0B (CTp. 119). ElOKa eAHHHHHbie npHMepbl T3KHX 
KapT n 0 Ka 3 UBai 0 T, oAHa-Ko, mo pa 3 AHH«aH TeMaTHKa coipHajibHbix Kapr 
Haqajja npHBAeKaTb h BHHMaHHe npoH3BOACTBa. 1 


IiepcneKTHBbi pa3BHTHH connaAbHOH KapTorpa^jHH 

He npaxoAHTCH coMHeBaTbcn, mo AaAbHenmee SKOHOMmecKoe h «yjib- 
TypHoe pa3BHrae Hamefi CTpaHbi Bbi30BeT MaccoBbie noTpeoHocra b pa3AHm 
Horo po/ia couHajibHbix KapTax pa3'Hoodpa3HOH TeMaTHKH. 3Ta yBepeHHOCTb 
ocHOBbiBaeTca Ha TOM, mo y?Ke b HacToamee apeMH He yAOBAeTBopeHbi mho- 
rne aJieMeHTapHbie noTpeSnocTH b pa3JiHHHbix conaaAbHbix Kapiax Tax 
-HanpHMep, y Hac HeT TypHCTHneoKHx KapT, HecMOTps Ha Bee parnymee pas- 
BHTHe TypH3M3, H6T KapTbl KypOpTOB H A'OMOB OTAbIXa, XOTH MaCCOBHH 
OTAbix TpyAHLUHxcH y Hac riojiyqHJi pa3BHT«e h o6ecneneHHe BnepBbie b 
HCTOpHH HeJIOBeneCTBa, HeT KapT naMHTHHKOB CTapHHbl H HCKyCCTBa H MHO- 
THX APyrHX. 

ZlajibHeftmee pa3BHTHe KyjibTypu iiauiefi CTpaHbi He mojkct 6biTb hoaho- 
ueHHbiM 6es cooTBeTCTByiomero paaBHTHH KapTorpatbHH h b nepsyio oneoeAb 
counaJibHOH KapT0rpa4)HH. HecoMHeHno, mo 6y^yT npoAOAwaTb pa3BHBaTbca 
h Te ee oTAeAbi, KOTopbie yace noAynHAH 3HanHTeAbHoe pa3BHTHe KaK sko- 
HOMUHecKan h HCTopHqecKaH KapTorpa<j)HH. 


OTAeAbHwe THnbi couHaabHbix Kapx 

HcXOAH H3 yKa3aHHOTO Bbirne, OCTaHOBHMCH Ha OHHCaHHH HeKOTOpbIX 
THnoB y*e cocTaBJieHHbix conHaAbHbix KapT, OTCnpan hx no coAepwaHHio 
h Ha3HaneHHK). ^ 


1. AHTponojiorHnecKan KapTa Cpe^Hefi A 3 hh 

KapTa MacumaSa 1 : 7 000 000 o63opHan, cocraBAeHa CTyAeuTKOH-Ann- 
^TOMHHueH K. E. Mep3AHKOBofi no AaHHbiM npocpeccopoB a H Tp O no JIOT H H 
Jl. a. OuiaHHHa H T. 4>. JleSeu. KapTa ycTaHaBAHBaeT 3THoreHe3 napoAOB 
peAHea A3hh nyxeM npoHcxojKAeiiHH hx ot cahhhhh pa3AHHHbix Tax Ha 3 bi- 
BaeMbix «BTopnnHbix» pac h pasMemeHHe hx Ha TeppHTopHH coBpeMeHHbix 
coBeTCKHx pecny6AHK CpeAHen A3hh. 3 to pa3MeineHHe noKasbiBacT 3aKOHo- 
MepHoe pacnpeAejieHHe no TeppHTopun eBponeoHAHbix h MonrojioHAHbix npn- 
3H3K0B y OTAeAbHbIX COBpeMe.HHbIX HapOAOB B 33BHCHM0CTH OT HCTOpHH HX 
(popMHpoBaHHH. Ha Kapxe (Jjohom no onpeAeAeHHbiM rpaAanHHM no«a 3 aHa 
CTeneHb mohtoaohahocth. KpoMe toto, 3iia<iKOBbiM MeTOAOM Aanu nytiKTbi 
anTponojiorHHecKHx HCCAeAosaHHH h 3KcneAHii,HH, a TaKxce HCKonaeMbix 
aHTponoJiorHHecKHx HaxoAOK. HMeromaacH Bpe3Ka npeACTaBJiaeT HCTopnne- 
CKHe nyra abh/kchhh «btophhhmx» pac. KapTa HMeeT HayqHoe h odpa30Ba- 
TejibHoe SHaneHHe, noATBepjKAaa ocnoBHbie noAOJKeHHH MapKCH3Ma-AeHH- 
HH3M3 no HanHOHaAbHOMy Bonpocy. 

2. 3THorpa$>mecKasi kapTa 3anaAHOM Euporiu 
_ J^- a P Ta M acuija6a 1 : 10 000 000 cocTaBneHa CTyAeHTKofi-AHnAOMHHueft 
J ^ Koaocoboh, OToSpaxtaeT coBpeMeHHoe pa3MemeHHe HapOAOB 3anaA- 
hoh EBponbr no OTAe^BHUM rocyAapcTBaM, xapaKTepH3yjoin.ee CBoftcTBenmoe 
'KanHTaAHCTHHecKOMy MHpy npeHe6pe>KeHHe k OTAeAbiibiM HanHOHaAbHocTHM. 
M>OH KapTbl HCnOAb30B3H AAH nOKa33 pa3MeUJ,eHHH OTAeAbHbIX HapOAOB 
oanaAHofl EsponH. KapTa ocHOBaHa Ha MaTepnanax Hhcthtvt3 3THorpatJ)HH 
AxaAeMHH nayn COCP. OHa HMeer cnpaBo t iHO-o63opHbiH xapamep. 

3. KapTa njioTHocTH HacejieHHii CCCP 

KapTa nAOTHocTH HaceAeHHH CCCP H3 T eorpacJjHHecKoro aTAaca aah 
yHHTOAeH cpeAHeii ihkoah (cTp. 107) MacuiTa6a 1 : 30 000 000. KapTa co- 
CTaBAewa no AaHHbiM nepenHCH 1939 r. riAOTHOCTb HaceAeHHH noKa3aHa no 
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7 rpaAauHHM — or nora Hesaceneimbix h ne3aceneHHHX Teppmopufl, ocxaB- 

jieEHUx Ha KapTe He3aKpaineHHbiMH, ao TeppiiTOpiiii, xapaKTepH3yK>uj,nxc.H j i I ! I 

IUIOTHOCTbK) CBbirne 100 HeJIOB6K Ha 1 KM 2 II 3 a«paineHHbIX B pa3JIHHHbIS. • 1 

ottchkh >Ke<JiTO-opaH>KeBbix u,BeTOB, nocreneHHO crymaiomiixcH no xiepe bo.s- ‘ i 

paciaHHH nJioTHOCTH. HaceneHHbie nyHKTbi TaK>Ke pa3AeneHH Ha 7 rpana- Hag ,i 

Uhh - — ot nyHKTOB c HaceneHHeM MeHae 10 Tbic. Hen. ao ropoAOB c nacene- /*]RC 

HHeM donee 3 mah. riyHconbi nacenei-inbix nyHKTOB noKasanbi Kpy>Ki<aMn ||m [ ?, 

pa3»ofi senHHHHbi b ycnoBHOM MacuiTade. Kapxa HMeeT cnpaBOHHO-odsopHoe |l||i > ; 

3HaHeHwe h AocTaTOHHo xopomo oTodpa>KaeT cymecTByiomee pa3MeineHHe UImS 

HaeeneHHH h ropoAOB. Op n HcmicneHHii nnoTHOCTH HaceneHHH ropoAcnoe |[ JHIb > * 

HaeeneHHe HCKmoneHO, hto cnocodcTByeT OTodpajKeHHio nnoTHocTH HaceneHHB Pfl. • ’< 

6jiH®e k peanbHOH AeficTBHTenbHOCTH. 

4. Kapia pocra ropoAOB EBponeHCKoii ‘iucth CCCP (1897—1939) 

KapTa pocTa ropoAOB EBponeHCKoii nacra CCCP (1897—1939) Mac- yCfi, ^ . 

iuxada 1 : 10 000 000, cocTaBneHa cTyAeHTKoft-AHnnoMHHueH Jl. H. Thmohh- 

koh (BoabcJ)) nna awiaca Tiiria BCAM, HMeeT cnpaBOHHbiii xapaierep. Ha |jf[» | ft 1 1 * 

KapTe OTodpaTKerio H 3 MeHeHiie KonHHecTBa HaeeneHiia CTapbix ropoAOB, no- |;|J| , » , 

aBneHHe hobhx ropoAOB c iix iiaeeneHHocTbio. MaTepnanaMH Ana cocTaBne- L || I j 

hhh KapTbt HBHnucb AaMHbie nepenuceii c hx nocneAViomeii odpadoTKoil. 

5. Bbiciune yiefiHwe 3 aBe,neHHfl h Ba>KneHiune HayHHbie yMpew/ieHHH CCCP ||||l j 

Kapra ynednaa, ns reorpa^HHecKoro amaca CCCP Ana 7 h 8 nnaccoB I|eI v 

cpeAHefi uiKonbi 1951 r. (cTp. 60). Oohom KapTbi noKasaH pocr m-icna yna- , 

maxes b nananbHbix, ceMiineTHHx ii cpeAHHx iiiKonax aa toah coBeTCKon IIKflj ( 

BnacTH no nexbipeM rpaAauHHM — ao 4 pa3, ot 4 ao 10, ot 10 ao 100 a 

donee 100 pas. Heirrpbi, HMeiomne Bbicmne ynediibie 3aBeAeiiHH, HaHeceHbi l»ii *■< * 

H a KapTy nyHcoi-iaMH mmi pasMepoo b sanHcHMocTH or KonnuecTBa By30B. Ilfjtt , 

KpoMe Toro, UBCTOM nyiicona iioKasan pocT bvbob aa roAbi cobctokoh Bnacra 

no neTfaipcM rpaAauHHM b 3 a b hc h m o ct h or npoueura hobhx ByaoB b ahiihom I LI [ 

uem-pe (100% hobhx, donee 75% hobhx, ot 50 ao 75 % h ao 50% hobhx). f|||| , . * t „ " * 

HaKonen., <jwia*KaMH pasnunubix hbctob noKaaano pasMemeane a«aAeMH«, 

KaK odnuix, TaK h oTpacneBbix, a TaioKe cpHnvianoB AKaACMHH nayK CCCI J . Iiljfc i 

KapTa npeACTaBjineT Hiixepec, «aK neoBHH onm oxodpaxceHHH b ujKonbnoM I'll i 

axnace pa 3 Mem,eHHH By30B n naynubix yHpejKAeHHH. 

6. SKOHOMHHecKaa KapTa EBponeftcKoii Pocchh cepeAHHbi 90-x rr. XIX b. 

(no Tpyny B. H. Jk-nmia «Pa)nmHc KanmajHiMa b Pocchh*) 

McTopuneoKaH Kapxa Macmxada 1 : 10 000 000, cocTaBneaa CTyAeHTKoft- , b ' , 

AHnnoMHHueft T. JL Mhcboh. Kapxa OTodpancaeT skoiiomhkv EBponeficKoii l|||| 

ijacTH Pocchh cepeAHHbi 90-x rr. XIX b. Ochobhhm ee c o a e p > k a h h e m aBJineT- i|||i ( , 

on iKapTorpai))HHecKoe H 3 odpa>Keime Bcex nono>KeHHH B. H. .'iemma b ero 
3 ,h aM e h h to m xpyAe «Pa3BHTHe KanuxannsMa b Pocchh», KOTopbie AonycxaroT 
KapTorpa(j)HpOBaHHe. Ha «apTV HaHeceHbi paSoHbi TOBapHoro 3 eMneAennn, 

oxapaKTepH30Bana couHanbiian AHcjKjjepeHunannH KpecTbancTBa h npyrne r ' 

MOMeHTbt. Ho cBoeMy nasHanenHio Kapxa hbjihctch MHoroueneBofi. ByAynn «f‘. 4 

KapTofi ircTopuneoKOH no cymecTBy, ona HMeeT b to >Ke bpcmm 3HaneHHe h ? »*• , * . * 

noAHTHnecKoe, h mKonbHOH KapTbi, xaK KaK oTodpaHcaeT c no3nmiK '|Mp 

Map.KCH3Ma BMOKHeftiKHK couHaJibHbiH nponecc npomnoro Hainefl CTparibi ii ■ 

MO>KeT cnyncHTb ynedHHM nocodneM npn H3yneHHn Tpyna B. H. .nemma. ||* | 

7. riojIHTHKO-aflMHHHCTpaTHBHasl KapTa r py3HHCKOH CCP, A3ep6aHA>KaHCKOft CCP g ^ i'l I 

PIpHMepOM nOJIHTHHeCKOH KapTbi, B naCTHOCTH nOHHTHKO-aAMHHHCTpa- IWjXi t( 

THBHOH, MOHCeT CnyXKHTb KapTa « FI On HTH'KO - a AM H H II'C Tp a T H B H a H rpySHH- 1 1| • 

CKaa OCP, A 3 epdaHA 7 KaHCKaH CCP h ApMHHCKaa CCP» MacmTada ^ , 1 !’ 
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I I : 4 000 000, noMemeHHaH na cip. 10 Axnaca GCCP H 3 AaHHH 1954 r. 06biq- 

Haa nojiHTHKo-a^MHHHCTpaTHBHaH «apTa OTodpajxaex ABeTHbiM (jxmoM Tep- 
pHTopmo KajKflOH H3 Tpex noMemeHHbix Ha Heft cok> 3 hhx pecriydnHK, a xax- 
JKe nojiHTHqeoKHe u-eHxpbi pecnydnHx h aAMKHHCTpaxHBHbie neHTpH bxoah- 
IHHX B HHX aBTGiHOMHbix pecny6nHx h odnacxeft. y«a3aHHaH xapxa, HecMoxpa 
Ha orpaHHHeHHoe coAep>xaHHe, HM-eex BecbMa xpynnoe noJMTHqecxoe 3Ha- 
LteHHe i Tax xax oxo6pa>xaex nonnxHxy napTHH b odnaexH nauHaHanbHoro 
Bonpoca. Hxodbi yacHHxb cede axo, AOCTaxoHHO HanecxH Ha ary >xe xapxy 
rpaHHUbi cymecTBOBaBinero b uapcxoft Pocchh a am h HHexp axH bh oro AeneHHH 
8a«aBKa3bH. y>xe oxo conocxaBneHHe npeBpaxnx . AaHHyio xapxy b araxa- 
UHOHHo-nponaraHAHCTCKyio, Tax xax o6Hapy*Hx pe3xyio aHTHHapoAHyio 
nOJIHTHxy B aAMHHHCTpaTHB'HOM flejieHHH CTpaHbl npH U,apH3Me. 

8. 3KOHOMHMecKaH KapTa •PepraHCKoft aojihhm 

Kax npHMep oxoHOMHqecxoft xapxbi, nocBxmeHHoft oxo 6 pa)xeHHK> ox- 
AeJIbHblX Tep pHTOpHa JIbHO-npOH3BO^CTBeHHbIX XOMriJieXCOB (qxo AO HaCTOH- 
mero BpeMeHH cnado pa3BHxo b Harneft axoHOMHqecxoft xapxorpa<j)HH) , mo- 
* eT cnyxinxb HedoJibuian xapTa OepraHcxoft aoahhh Macmxa 6 a 1 : 3 000’ 000 
no.MemeHHan b xaq-ecxBe BpeaxH Ha exp. 155 reorpacpHqeoxoro axnaca a<>ih 
ywTeJien cpeAHefi mxojibi. 3xa xapxa npeACTaBnaeT 006010 thh o 6 mes*xoHo- 
MHqeoxoft, B 3HaqHTejibHOH Mepe xoMnnexcHoft xapTbi. Ooh HcnonbaoBaH um 
noxa3a pa3HbiMH UBexaMH xapaxiepa Hcnojib30BaHHH w oxAenbHbiMH 3 Haq- 
xaMH — oejibcxoxosHficTBeHHbix xynbxyp, a Tax>xe none3Hbix HcxonaeMbix. 
Pa3BHrae xapxorpacJmpoBaHHH oxAenhHbix xeppHTopHanbHO-npoH3BOAcxBeH- 

HHX XOMnJieXCOB, HBJIHKHHHXCH ofi-beXiaMH HHXeHCHBHOrO COHHaJIHCXHqeCXOrO 
cxpoiixejibcxBa h 6bicxporo axoHOMHqecxoro npeo6pa30BaHHH ox/iejibHbix 
xeppuxopHH, npeACxaBJinex nporpeccHBHyio q-epxy b pa3BHXHH Ham-eft axoHo- 
MHqecxoH xapxorpatpHH. 

9. KapTa phi6ojiOBHbix CaccenHOB CCCP ajw aTjiaca Tuna BCAM 

Kapxa p br 60 ji 0 b h hi x 6accefiHOB CCCP ajih axnaca xana BCAM kae- 
mTa6a 1 : 20 000 000 npeAcxaBnaex AHnnoMHbiii npoexx cxyA-eHxxH H. H. Ba- 
xaHOBoft. 3xa axoHOMHqecxaa xapxa npeAcxaBJiaex co6oft onux xapTorpa- 
H3 sa>xHeftiHHx oxpacneft nmneBoft n po m bi mneHHoexH 
o.CCP, xoxopoft s Harneft xapxorpatjmn yAennexca neAocxaxoqHoe BHHMaHHe, 
xoxh CCCP no VJiOBV pbi6bi 3aHHMaex Bxopoe M-ecxo b MHpe (nocne Hiiohhh) . 
^xa «apxa HBjwexcH oxpacJiesoft KOMnJxexcHoft ixapxoft, cxpeMHipeftcH noxa- 
aaxb He xo;ibxo xojiHqecxBeHHbift h xaqecxBeHHbift xapaxxep pbi6ojiOBoxBa, 
«o h o6pa6axbiBax)myK) npoMbimnennooxb, o6cjiy>xHBaioinHft phOojtobcxbo 
xpaHcnopx h apyrae, CBH33HHbie c hhm axoHOMHqecxne MOM-eHXbi. 

10. KapTa «HoBwe KyjibTypbi, BBC^emibie 3 a tojih coBeTCKoft BJiacTH* 

Kax npHMep 3 xo ho m h q ecxo ft o63opHoft xapxbi, xpaxxyiomoft H-OByio TeMa- 
xaxy, moxxho npnBeoxn xapxy «HoBbie xyjibxypbi, BBeAennwe 3a toah coBex- 
cxoh BJiacxH» Macmxada 1 : 20 000 000, noMemeHHyx) b Peorp acp nqeoxo m 
axjiace a^h yqnxejieft cpeAHeft mxojibi (exp. 118). Ha xapxe CCCP 3Haqxo- 
bmm cnocodoM pa3MemoHbi paftoHbi pa3BeAeHHH 27 hobhx xyjibxyp, BB-eAeH- 
hhx 3a <ro ah coB-excxoft BAacxH. 3xa xapxa He oxjinqaexcH xaxHMH-AH-60 
AOCXOHHCXB3MH, XaX XaX AOXaAH3au;HH 3HaqXOB npH6AH3HXeJIbHa, OpneHXHpOB 
Aah donee xoqHoro oxHeceHHH xynbTyp x onpeAeneiiHbiM paftoHaM HeAocxa- 
xcqeo, 3HaqxH He BcerAa yAaqHbi h xoporno pa3AHqHMbi h, HaxoHeA, yxa3a- 
HH-e Ha pa3M-em,eHHe xex hah hhhx xynbxyp hm€hho b ashhom paftone hkhom 
H e noHCH-eHO h ihh c qeM He cbh33ho. Tom He Menee xapxa 3acAyjxHBaex 
ynoMHHaHHH, xax xax OHa nocBHmeHa OAHOMy H3 BecbMa MHoroqHCAeHHbix 
h BaxcHbix BonpocoB, CBH3aHHbix c pa3BHXHeM cou,H a ahgxh q ecxoro ceAbcxoro 
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x 03 aftcTfia n TpeSyiomux CBoero KapTorpacpHneoKoro OTo 6 pa>KeHiiH. CaMaa /.V . 

nocTaHOB«a AaHHoro Bonpoca, BbixBaaeHHoro 113 paaa Apymx, He Menee i < 

BaxKHbix, cBH^eiejib'CTByeT o nexoTOpcM ABic-Kenim mhctih k >hobomy. e i 

11. Kapfbi «MejUiUHnCKoii reorpacj!lin» 

A«afteMH« E. H. naBJiOBCKHfi, npesiiAenT Beecoio 3 «oro reorpacpHHecKoro jtf «= ' 

oSmecTBa, BbiCTyni-iJi Ha BTopoM CTbe3Ae reorpacpunecKoro oomecTBa CCCP III ; 

c AOKJiaAOM «0 npHHuanax H3y i ieHHH reorpacpim npupoAHo-onaroBbix n |.*1 , ^ ( * 

napa 3 HTapHbix 6 ojie 3 ireii». B stom AOKJiaAe, oooSmaiomeM nop; reorpacpn- H |i 9 \ 

neoKHM yrJiOM 3 peHHH MHorojienHHe 9 Kcnep;iiuiioHHbie iiccnepoBaHHH H Haojno- II K 8 1 

AeHHH B pa 3 JiHHHbix paftonax cTpaiibi, axaAeMHK E. H. FlaBJiOBCKHft bhabh- fijf| < r, (t 

raer cjienyiomHc HoPO-sceHiiH: 

1) paspafioTaHbi M€TOACUiorHHecKHe ochobh h pannoHa.nbHbie MeTOAbi "iSr'i ’ * 

ycTaeoBJieKHH HaJiHHHH npHpoAHO-OHaro3bix t p a hc m hcc h b h h x h napa3HTap- i 

hhx 6oJie3Heft Ha <po«e reorpa^iinecKHx .naHAuiacfiTOB c yneroM KpaeBOH ?|» [> t ( 

BnHAeMHOJiorHH h c bhhbji€HH€m coHHajibHbix yoiOBHH, onpepejiHromUx 3apa- 

jKeHne jiroAOH 6ojie3HHMH c npwpoAHoft onaroBocTbio, s 

2) Ao^biTO mhoto AaHHbix no H3yneHHK) npiiponHO-onaroBbix ooJiesHeH “Slaf * *S » t ' t , 

b CCCP; c SoAbinoit nojiHOTOii H 3 VHena npupoAHaa onaroBOCTb KJiemeBoro H j 

B03BpaTHoro xiicjja, KJieiipeBoro n KOMapimoro SHuetpaJiHTOB, neHAHHCKoft raHI i 

H 3 Bbt, HeKOTOpbix KJiemeBbix p ii K'K ctc ii o 3 o b , iryjiJipeMHii H Apyrnx 6oJie3Hefl». MH i 

B noorenyiouiiix BblBo/pax CBoero AoitnaAa, ormparomuxcH na sth ochob- fr 1 J 

Hbie no.'io/KemiK. ana 'U 'mhk E. H. Tlan.’ioBCKnfr y« 33 WBaeT, hto «npircneJio 

BpeMH H Heo 6 xoAHMOCTb KapTHpoBaHiifl ASHHbix no no 3 oreorpacpHH 6ocie3HeH ( , , 

c ripiipoAHoft onaroBocTbio h nyren npoHHKHOBeHHH jcpyriHbix biihacmhh H3-3a ATI ■ 

OrMenaa cyrySyio KOMiuieKCHOCTb btoh aananH, AOK.ianniiK yi<a3biBaer, '0>4 

qro « b ee paspemeHHH coeeTCKHe reorpacjibi aojdkhh npHH$m> aKTHBHoe ’jgjl 

yqacTH 0 » (n. 8 ). Ha cboom AOKJiaAe E. H. riaBJiOBCKHH AeMOHCTpupoBaJi ’Mm i 

ueKOTOpbie Kapi'bi, Hocmnnenubie sthm sananaM. Ele Kacancn cyinecTBa vKa- i 

aaHHbix iKapT, ihukho noAnepKHyTb, hto thk na3HBacMaH « m o ahuh hok a h 

reorpatj)HH» AOKJiaAHHKa hbjimctch nacTbio reorpatpHH aApaisooxpanenHH, |[S|3 j 

oxBaTMHaioineft ne tojibko pacnpocrpancHHe 6ojic3Hen h hx pasnocnnKOB, no p| A J t , 

h pHA Apyi'Hx, ne Menee ihokhmx ripodneM — no oCccneneunro HacejicHHH l||!| 

mcahhhhckoh noMoiubio, M€p npe.Aynpe>KA©iiHsi h .'ienenun saoojTenaHHH 
h 

Bee 3 TII iKapTbl TMOKe OTHOCHTCH K COUHaJlbHBIM. I leCOMHeHHO, HTO «ap- . 

TorpacfmpoBaHne aApaBooxpaneHHH — stoh cjioxhoh h BecbMa BajKHOH , 

npo 6 ,neMbi, cBHaamioH c inacenenneM, — b 6 jiH>KanmeM SyAymeM aojijkho 3 1 

no.ayHHTb dojTbmoe pa3BHTiie. 

12. KapTbi, oToSpawaioiUHe sinjieHHsi oomecTBenHOH h/icojioihh h ;iyxoBiiofi KyjibTypw jjljjl .j 

Ha»6oJiee c.na6o pa3BHTbiMH «3 coAHaAbHbix xapT hbahiotch xapTH, liiP-^ 

OTofipaxraioinHe abjichuh ofimecTBei-mofi hacoaothh h Ayxomioft KynbTypbi. 

MejKAy tom, cioah bxoaht TaiKMe o 6 niHpnbie h BaJKHbie o6.nac.TH, khk navKa. * , 

niKOAa, nenaxb h HOKyc.cTBO. Oneirn c.Jia 6 oe KapTorpa^npoBaniie oxnx HBJie- 

HHft, ocoSeiHHo nenaTH, HC«yccTBa (b 3 HaHHT 0 JibHon cienenn n navKn), ^|n||ppT|;Tcpp;: 

o6'bHCHHe , rcfl Hepa3BHT0CTbio hx reorpa^HH. 

Ho 3to o6-bHCH0HHe ABHO ii e A0CT3 toh ho . CjieAyeT nonaraTb, hto npoj | 

dpaHCTBeHHoe pa3Mem,eime h 9thx BecbMa cjiojkhhx couHa.nbHbix hbji enun |lw | 

HMeeT CBOH 3 aiKOHO Mep HOCT H , Tax ; K3K pa3BHTHe HBAe'HHH BO BpeMeHH II pa3- I ii J 

MemeHHe hx b npocTpawc.TBe Hepa 3 pbiBHo CBH3anbi Apyr c ApyroM. BMecte iHffi'H, ’ , 

c TeM ohobhaho, hto odmecTBeHHO-HCTopHHecKHe cJiopManmi, onpeAeJiHK> LKi 

mnecH cnooodoM npoH3B0ACTBa, HaKJiaAbiBaioT Ha pa3Memeniie hbaohuhs cboS if )!Ji ‘ * ' 

oTnenaTOK, o6ycJioBAHBaiomn3 pa3JiHHHbie sskohom epnocTH atih OTAeAbHbix I k j 

0 ' 6 mecTBeHHO-HcTopHHeCKHX CTyneHeft paSBHTHn. Ho b vcaobhhx rocnoACTBa IlftjlPylpcTp-T 
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b npouiJiOM b Harnefl CTpaHe aHTaroHHCTHHeoKnx odmecTBeHHbix (JiopMauHii, 
b nacTHOCTH «anHTajiH3Ma, He Moivia B03HHKHyTb noTpe6H0CTb H3ynaTb 
«reorpat})HK) odmecrBeHeofi HAeoAorHH h AyxoBHOH KyjibTypbi». TaKaa no- 
TpeSHOCTb MOJKeT B03HHKHyTb TOAbKO B C01I,HaAHCTHHeCK0M 0 ’dlII,eCTBe Ha 
BbicoKoii cryneHH ero pa3BHTHH. H sto noTOMy, mo tojibko couHajiHCTHHe- 
C'KOe OdmeCTBO MOJKeT 3adOTHTbCH 0 pa 3 BHTHH ofimeCTBeHHOH HAeOAOTHH H 
AyxoBHofi KyAbTypbi. Pa3yMeeTCH, sth HCCAeAOBaHHH noTpedyioT aah cBoero 
P33BHTHH 3HaHHTeJIbHOrO BpeMeHH, OaHSKO He CJieAyeT COMHeBaTbCH, HTO 
ohh dyA}’T npoH3BeAeHbi, Tax KaK sto npeACTaBAHeT h TeopeTHnecKHH h 
npaKTHnecKHH HHTepec h Bbi3bmaeTCH noTpedHocTHMH Bcero odmecTBa. 

riyTH AajIbHeHUierO pa3BHTMH COUHaAbHOH KapTOrpa^)HH 

Bee KpaT.Ro oxapaKTepH30BaHHbie THnbi counajibHbix Kapi AaAeKo He 
OXBHTblBaiOT BCeX THHOB. B 3TOM HOT, OA'HaKO, H60dxOAHMOCTH, TaK KaK 3a- 
A3H a 3aRJHOHaeTCH TOAbKO B TOM, HTOObl AHTb CBOeTO pOAa HAAIOCTp a'HHlO 
K H3<7IO>KeHHOH BblLUe KJiaCCH(j)HKaH,HH COH,HaAbHbIX KapT. 3ra HJIJHOCTpaHHH 
ydejK^aeT b tom, hto caMa >KH3Hb, odmecTBeHHbie n oTp edHocTH, He3aBHCHMO 
OT R3KHX 6bl TO HH dblAO KAaCCHlj)HKaU.HOHHbIX CXeM, BCAyT « pa3BHT,HK> 
coHnajibHOH KapTorpacjjHH b pa3«oodpa3Hbix HanpaBJieHHax. 

Ho 3to pa3BHTHe npoHcxo^HT Me^JieHHo. MejKiiy TeM HaynHan 3 a^ana 

3aKJHOHaeTCH B TOM, HTOdbl CnOCOdCTBOBaTb yCKOpeHHIO 3T0T0 pa3BHTHH, 
npH^aHHio eMy nJiaHOMepHoro xapaKTepa h yAymiieHHio KanecTBa bhobl-. 
co3flaBaeMbix RapT. TaKHM odpa30M, B03HHKaeT Bonpoc o nyTHX AaAbHeft- 
rnero pa3BHTHH cou,Hajib>HOH KapTorpaij)HH b CCCP. 

XtajibHeftiuee pasBHTHe coHHajiHCTHHecKoro npoH3BOACTBa h KyAbTypbi, 
Rare y>Ke OTMeneHo, BbiABHraeT h dyAeT BbiABHraTb Bee HOBbie h HOBbie odjia- 
CTH COUHajlbHOH K3pT0rpa(})HH H HOBbie THnbi KapT. 3 tH KapTbl HBAHIOTCH 
cneHHajibHbiMH. FIosTOMy aah bo3mohchocth hx pa3padoTKH HeodxoAHMO co- 
neTaHHe 3HaHHH KapTorpacjiHH h toto cneunaAbHoro Kpyra eom;HaJib«bix 
HBJieHHH, KOTOpbie aoahchh dbiTb OT0dpa>KeHbi Ha KapTax. HeodxoAHMO Tax- 
*e HMeTb B BHAy, HTO nOAaBAHKHUee doAbIHHHCTBO 3THX BHAOB MeJIiKOMae- 
uiTadHbix KapT, KaK KapT cnemiaAbHbix, noTpedyeT no cpaBHenino c Tono- 
rpaiJiHHecKH.viH h odm.ereorpa(}>HHecKHMH KapTaMH cpaBHHTeAbHO HedonbiHHx 
THpa>i<eft, BbipajKaioiHHxca AecsiTKaMH Tbicsni hah aaxe HecKOAbKHMH tmch- 
HaMH 3K3eMnjIHpOB. HcKAIOHeHUeM B 3T0M OTHOnieHHH HBAHIOTCH KapTbl 3K0- 
HOMHHC'CKHe H HCTOpHHeCKHe H aTAaCbl 3THX KapT, nOAy l IHBIHHe npaBO 
rpajKAaHCToa b eoBeTCKon KapTorpacjiHH h BxoAHiHHe b 3Ham-iTenbHOH Mepe 
B COCTaB UIKCWIbHblX KapT H aT.iaCOB, HMeiOUIHX dOJIbUIHe THpa>KH. 

Bee 3 to no3BOJifleT CAeJiaTb bhboa, hto pa3BHTHe cou,HajibHOH KapTO- 
rpai})HH aoji>kho nofiTH b nepavio onepeAb nyTeM pa3BHTHH b eAo m c t boh ho h 
KapTorpa4)HH. BeAOMCTBa h MHHHCTepCTBa, obi>eAHHHioiHHe b cboom ynpaB- 
AeHHH oduiHpHbie OTpa-CKH npoH3BOACTBa h KyjibTypbi, ecTecTBeHHO, o-djia- 
^[aioT bc€mh HeodxoAHMbiMH ajih 3 T 0 T 0 MaTepHajiaMH h cneunajiHCTaMH B 
OdjiaCTH np0H3B0ACTBa H HBJIHIOTCH neDBblMH nOTpedHTeAHMH COOTBeTCTBVIO- 
mefl KapTorpaiJiHHecKOH npoAyKHHH. Pa3BHrae counajibHOH KapTorpac[)HH 
nepe3 cHCTeMy ryrK BcerAa dyAeT HocHTb BCJieACTBHe VKa3a:HHbix Bbiuie 
npHHHH orpaHHHeHHbift xapaKTep. Ho ajih co3AaiiHH BeAOMCTBeHHOH KapTO- 
rpacJlHH HeodxOAHMbIM yCKOBHeM HBJIfleTCH OpraHH3aHHH B CHCTeMaX BeAOMCTB 
H MHHHCTepCTB COOTB€TCTByiOUI.HX KapTOTpa^HHeOKHX dlOpO HJIH HedOJIbUIHX 
rpynn KapTCirpa(|)OB, KOTOpbie 3aHHMajmeb dbi TeKymHMH BonpocaMH BeAOM- 
ctb€hhoh Kaprorpa^HH, pa3padaTbiBajiH h cocTaBJiajiH cooTBeTCTByiomHe 
KapTbl h aTJiacbi h 3adoTHJiHCb o noAAepxaHHH hx Ha ypoBHe coBpeMeH- 
HOCTH. 

3th KapTorpa^HHecKHe rpynnbi hah diopo motah dbi BKAtonaTbCH b co- 
CT3B BeAOMCTBeHHbIX HayHHO-HCCAeAOBaTeAbOKHX HHCTHTyTOB, CTaTHCTHH©OKHX 
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HJIH IIJiaHOBbIX OTACJIOB B 33BHCHMOCTH OT BC.eil COBOKyUHOCTH KOHKpeTHHX *1 ^ ' - 

ycjioBHH. Ha neAOMCToa n MimncTepcTBa aojdkhh dbiani oh nonoiTbCH H- I [ I I 

3aoOTbI 06 H3A3HHH COOTBGTCTByiOmHX KapT H aTJiaCOB. 

Pa3yMeeToi, cfiaKTHuecKoe ocymecTBJieniie opraHiisamm bcaomctbchboh litAs ■ j 

KapTOrpatpHH TpeCyex Biyuoueimn KapTorpacpiiH b ccjiepy oobim-ibix npcii3- lliBM i 1 

BOACTBGHIIblX 33/13111111 'COOTBeTCTBVIOIUHX MHHIICTepCTB II Be.TOMCTB. CjIGHO- |HI > j 

BaT'GJIbHO, J\JIS BlieApeHHJI B JKH3HB COOTBCTCTByiOmilX BeXOMCTBeHHblX KflpTO- |j f«8 > 1 

rpaipmiecKiix HieeK aojijkho npoiixn iiaBecTKoe bpsmh b vcjiobhhx pacTymefi ' 1 

noTpediiooTH b cnepHaJiMibix napTax. 

, Ho pasBHTiie BCAOMCTBCHHofi KapTorpacJiim moscst 6hh> ycnemHbiM Kgf q J 

TOJIbKO npH yCJI'OBHH nOMOIII,H 'C'O CTOpOHbl KpVnHHX HayHHO-IICCJiepOBaieXb- > t 

ckhx ueHTpOB. Ta«HMH Moryx 6biTb KapxorpacjimiecKHe Hay i iHO-HC,CJieAOBa- Af-gp " T * i 

TejibCKHe yapejKACHHH KaK b cncTe\te FATIx. MBfl CCCP, Tax BV3bi h IhI - : • 

Ka^ieApbi KapTorpacpHH, naxoA^mHeca b bcachm MBO. 

Bonbinyio pojib nonna-ia 6bi.ua 6 h cbirpaib AxapeMiiH navK CCCP c ee t s s*‘. 

MHoroancjiei-iHbiMH h 1 1 ct h t v x a m i i n (piuiiiajiaMH na MecTax, aKaxeMiiii coios- 

Hbix CCP, cnennajiMibie' aKaAeMini. Ot stiix Hayrao-HCCAeAOBaTeJibCKHX ffl , ’• I 

opr a h H a a u ii ft nano o>Kiuun'b naymioft paspadoTKH ochobhhx sapaa comiajib- lift® ( 

HOC K 3 pTorp a cjiHi-i , a xaioxe noMOimi b ocymecTBAemni b s a o mc t b a m h h mhhh- I B* i 

cxepcTBaMii donee Kpymibix KapxorpacjimiecKiix Ham-mamin. OflHaxo bth |i®1 ; t , * . 

Hay'iHO-uccjienoBaxejibCKiie yapoKACiuifl hh b kocm caiyaae ne aoajkiih 6 hjiii BBm i 

6bl nOAMei-IHTb 006010 bcaomctbchuw x ‘KapTorpacjimieciKiix pafiOT. 3 l 0 6bl 
BpOAiio oxosBaJiocb aa jkhbik'hiioctii h noJie 3 HOCTH oxaejibiibix KapTorpacjm- /AA 

ncoKiix 1 ip 0 1 13 B,e;pei in ii , Bbinojiiieiine Koxopbix acwokho npoiicxonurb pawxax mK i 

cooTBeTCTByiouiero upoiiBBO/vcxisa npii noMom,H naynubix yapem/iei-niii roJibKQ ,'il| J 

B HeofixoAiiMbix cjiynaflx. HuiimianiBa cooTBexcTBViomero npoiisBoncTBa ‘ : 

AOJIJKIia II MG Tb B 3TOM BOlipOOC OCHOBHOe II BaXCIICHIIICG aiia’IGHHe. npH 3T0M If , - ! 

cjieAycr yaec-rb, uxo xaicoro poaa HHi-miiaxHBy caeayex o>KHnaxb He TOJibico 

ox pyKOBoaiimiix paSoTHHKOB n p 0 1 1 3 b 0 a c r b a , ho h ot npocTbix padoanx. 1 

Bbicxpo paamiBaioinoccsi coiiiiajincTH'iGCKoe iipoxisiioacTBO HecoMiieirao npea- > l * 

era but is iicaaacKOM dvaymew rpcdoisa.Hne 11 a paa iiobbix Kapx, h ne tojibko |<|gm ‘ j 1 * 

MCJiKiix Macmxadoii, gcjih yueexb, is nac.THOCTH, OGJibCKoe xobhhc.tbo. 1 

Ho 110MHM0 ii 3 JiG>KGimoro ocnoBiioro nyxii, Beaymcro k pasBiirmo co- p||lfi ’ 1 

mia./ibuoii KapTorpacjn-ra, cjicaycx co isrcii oiipcaGiieiinocTBio OTMeTHTb, ?to 

3 iia'iHTCJibJioc coachctbmc paaisHTHK) MiviKOMaeiHTafiiioii coiuiaabHoii icapro- jjM 1 

rpacpHH AOJDKCii OKaaaxb 11 TYTK MPXt CCCP, Kax moiuhchihgc b cxpanc 

KapTorpatfiiuieciKoe, KapTococxaisHTGabCKoc h KapTOiiaaaxeabCKOc npoiiaisoa- ’’ *, 

CTBO. P a 3 B H TH C CO UH 3 JI b II 0 H KapTOTpa^HH B 3 XOH CHCTCMC 6 vaC.T COBepiIiaTbCH ' f l 

ne ToabKO nyTeM auahiieiunero ycoBcpiueiiCTBOBai-iHH sKOHOMiiaecK-OH ii hcto- ' rj • j 

pHaeoKofi iKapxorpa([)HH ucpcs ciicxcMy uiKoabiibix axaacois h KapT, ho h nv- 1 " 

xeM pacimipeiiiisi tom aTiiKii ixapx b otiix ax.xacax, a Taioxc cocTaBaemiH u larlfc ■ *■ < . I : 

H 3 aaniiH paanoru poaa Kapx h aTaacoB no miHmiaxHBe cooTBeTCTByiomHX Ijf 

nopea counaamoH KapTorpaciaieii e ueaoM cymecTByiOT rpoMaaHbie 111 

nepcncKTHBU b iiauiew cxpane. Hx ocymecTisaenne iioxpeoyeT BiiauHTeaiaibix 
« a p to rp a c]i h ae ck h x Kaapos. 

OTaeabiibie odjiacxH eounaabnofi KapxorpaipHH HaxoAHTca b pa 3 Hoft .'iL-lf 

CTeneHii iix noTGimiiajibHoro pa 3 BHTHH. H3 mix aee oSmi-ipHbie odaacxn ' g » 

hmoiot Bee npearioebuiKK aaa 6 aii>Kaiimero pocTa. 3 to aapoanoe npocse- A 

meHHe 11 3 ap a.Booxp a Hciine. 3 th odaacTii Kyabxypbi HMeioT ne To.xbKo cboio '’jEHg 

BecbMa 3na i iHTcaMiyio no BpeMcim Hciopnio pasBiiTHH b namefi cxpaHe, ho 
h HCTOpmo cBoeft KapTorpa(J)HH. HoTpedHOCTb me b xapTax npocBememm 
h 3 ApaBooxpanennsi BecbMa pa 3 Hooopa 3 Ha. Bypnoe pasaiiTiie Haymi b Hameii 
CTpane BbiABHraex noTpe 6 ,HOCTb ee KapxorpaijiHpoBaHHfl. 

g* 
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HeJib3s Tax see we ynoMHHyTb, hto, HecMOTpn Ha KpyriHoe pa3BHTH6 
SKOHOMHHecKofl KapT0rpa^)HH, KapTorpa(j)HpoBaHHe Hauiero cejibCKaro xo3flft- 
CTBa OTcrajio ot TpeSonaHHH >kh3HH h npoH3B0flCTBa. 

Hejib 3 H He 6 biTb TBep^o ysepemibiM b tom, hto Harne OTCTasaHHe ot 
JKH 3 HH BO Bcex 3 THX OTpaCJIHX B SjlHJKafilHHe >Ke TO/tHI Gy^CT HOJIHOCTbK) 
JiHKBHHHpoBaHo, h warna coBeTCKaa KapTorpacpHH oGoraTHTca panoM hobhx 
3 aMeHarejibHbix KapT h atJiacoB. 




Mc™ a jv"°43T CV: r ° P ' P " ra - B A ' lr '"^ 
’ A. JYo 43 . IvapTorpa^HHecKaa <})a 6 pHKa. 

Pacxo4w no nepectiMe aosMemaroTcn (jiafipnnol. 
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